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No. 93. JANUARY. 1885. 

MEETING OE THE EOTAL ASTEONOMICAL SOCTBTT. 

December 12, 1884. 
E, DuiTKiN, r.R.S., President, in the Chair. 

Secretaries : Lieut.-Col. G. L. Ttjpman, and 

A. M. W. Downing, M.A. (acting for Mr, Knobel). 

The Minutes of the last Meeting were read and confirmed. 

CoL Tujonian announced that 52 presents had been received 
since the last Meeting, the only one calling for special notice 
being the second volume of the republication of Dembowski's 
Double Star Observations. 

The thanks of the Society were unanimously voted to the respec- 
tive donors. 

The President, It is necessary at this meeting to appoint Audi- 
tors to audit the Treasurer's account. I shall be glad if some 
gentleman, not a Member of the Council, will propose three names. 

Mr. Talmage. I beg to propose the names of Mr. Lecky, Mr. 
Inwards, and Mr. Maunder, as Auditors. 

Sir J. Cockle, I have much pleasure in seconding that motion. 

The motion was put and carried. 

Mr, Sjntta read a paper on " A new occulting eyepiece," which he 
had proved to be successful, convenient, and economical. It con- 
sisted of a small brass cylindrical box, with four shutters placed in 
front of the tube carrying the lens. These shutters were arranged 
in such a manner that the observer could bring them all into focus 
at the same time, and by a little manipulation the field of view 
might be reduced to a slit or even a pin-hole. The uses of the 
instrument were various, viz. : — to occult the bright portion of an 
object whilst examining its fainter parts ; for finding faint com- 
panions of bright stars ; for examining the satellites of Jupiter 
during transits ; for observing fainter portions of clusters, and so 
oil. Probably Mr. Common and other photographers of celestial 

VOIi. VHI, B 
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objects might find it useful in blotting oat a portion of the field 
when too bright, and taking a second negative, and afterwards 
adopting double printing. It tioiild also be used to detei-mine 
approximate position-angles. 

Mr. Spitta was awai-e that it might be argued that a bai- and tax 
ordinarj eyepieue would answer the same purpose ; hut that 
required a good dock to keep the bar in position ; and then the 
glare is on both sides; but in tiiia instrument it rouM only be on 
one aide. There were some who used a Dawes eyepiece as an 
occulting agent, but that was apt to occult the very part it was 
desired to observe. 

The President. I am sure we must all thank Mr. Spifcta for his 
paper, and the beautiful eyepiece he has produced, which 1 have no 
doubt will also prove a very useful one. 

Mi: Downing then read the general conclusions at which Dr. 
Gill had arrived in a paper " On Systematic Errors in the readings 
of the Circle Microscopes of tbe Cape Transit Circle " :■ — 

1. That the errors of the screws of transit circles require much 
more frequent examination than it has been customary to give 
them. 

2. That steel screws should be substituted for the gun-metal 
screws in the Cape Circle microscopes, 

3. That the screws in three of the microscope-micrometers 
should be reversed, as at Greenwich, so that the springs may press 
the bearings of the screws in opposite directions. 

4. The N. P,D. results of the Cape Catalogue for i88q must be 
corrected for screw errors, and the determination of latitude be re- 
discuased, before they can be admitted into fundamental determi- 
nations. 

The Pi-esideaf, I may say that the wearing of screws has caused 
a great deal of trouble at the Greenwich Observatory. Idr. Christie 
has published a paper showing the effects of the systematic errors 
of the screws, the consequence of which has been that the screws 
of three micrometers have been reversed, so that the effects of the 
wearing of the screws in future will be eliminated. Of course in 
the case of meridian observations it is highly important that all 
instrurneatal errors should be found out. We look upon Mr. 
Stone's large catalogue of 12,400 stars as a great work, and high 
praise is due to him for the energy ho showed during the ten 
years ho was at the Cape, and our knowledge of the places of 
the stars in the southeni hemisphere will, for some considerable 
time to come, owe very much to the labours of Mr. Stone. It 
appears that Mr. Gill, since he has been at the Cape, has disco- 
vered that the micrometer- screws of the Cape transit circle — which 
is an exact copy of the Greenwich transit circle and was made by 
the same makers, so that the screws would he likely to wear in tbe 
same degree^are wearing oway, and to that cause is due certain 
systematic errors. Mr. Stone knows that errors of this kind will 
take place, and that it is impossible to pi-oduce such an extensive 
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' catalogue sa he has dgue without ite auntaiuing some syst^msl 
errora. 

Mr. Stone felt that Mr. Gill had ovenitati-'cl the case in regard 

I to these syatematic errors. The tests he auplJi-d — comparing llie 

^m inadlr point over a considerable range of the Bcrews, determining 

^mtiie fleiure, and also the runa of the micronieter-iwrews, and shift- 

^Bing the reading of the circle mircoscopeB relative to the com!] — 

^f'fiubet&ntially freed the work from Byateinatii: errors arising from 

~ the wear of different parta of the screws used. In many ot these 

discussions Mr. Gill seemed to have entirely ovorloolctJd the fat-t 

that in adjuating the iuatmmeut the comb is being continuuliy 

shifted relatively to the screw, and hence tiiat part of the readi 

supposed to be o rev. at one time, does not ueoesaarily corpeapi 

with o rev, at another time. Unless you know what ohauges oc 

in adjusting the comb, you cannot argue from a mere comparie 

. what the corrections of the diflereut parts of the screw are. 

L^uld not say poaitively that the coustraint referred to by Mr, 

ccuired always at the o rev. in the obaervatioaa of 1856 and 181 

B they did in the time between 1877 and 1878. Mr. (Jill asi 

' that all these things had been left practically unchanged. 

cortended that all practicable tests hod been applied. Ite did not 

profess to have made better observations with the instrument than 

others could have made with it ; but he certainly did claim to have 

made as good as the instruments at his command could turn 

out. He would be very glad indeed to see Mr. Gill's observations 

if he could do ajiything greatly better. 

The thanks of the meeting were voted to Mr. Gill for his paper. 
Mr. Downing read a short paper on the right ascensions of certain 
standard polar stars by Prof, Safford, who advocated the more 
systematic observation oE stars of high northern declinatiun. Some 
reeearchea had been made, but they were, for the most part, im- 
publiahed. It would be desirable to inaert stars of a somewhat 
fainter nxagnitude than those which are tmder observation in other 
partfl of the heavona in the working star catalogues of different 
observatories, for atara of the class under consideration. 
The thanks of the Society were accorded for the paper. 
Col. Tupnuin exhibited an elaborate chart by Mr. Marth, and 
eiplained that it was a representation of the orbits of the pjaneta, 
including many of the minor planets, and some comets, on a plane 
perpendicular to the ecliptic, which was supposed to rotate with thi- 
Sim as a centre, so that every orbit would describe a curve upon *' 
as it rotated. Mr. Marth had not sent a description. 

Mr. Common. As far as I understand it, the idea is this : that 
if this IS a plane through the centre of the Sun and perpendicubu; 
to the ecliptic, you would have an exactly circular orbit described 
by a dot ; if the orbit was in the plane of the ecliptic and eccentric 
but not iiiclined, it would be represented by a straight line ; if the 
orbit were not in the plane of the ecliptic it would be shown by aa 
iiT^ukr curve, 
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Further discuBsion wna adjourned till Mr. Marth had forwarded 
a description. 

Col. Tupman. We have a long paper from Mr. Denning on tlie 
long dunition of meteoric radiant- points, mi exceedingly inter- 
esting paper to those speciallj interested in the anbject, and which 
coutainH tlie results of a vast number of observations made during 
a great many years. He demonstrated the duration of these radiants 
hy tracing them independently from week to week, so that he gra- 
dually grew to the conviction that these radiant-points were really 
persistent at definite points for months together. He commuiucated 
" his ideas to Professor Herschel and others, but they had a difficulty 
in reconciling such phenomena with theory. However, Mr. Denning 
set to work, notwithstanding this rebuff, and has made these obser- 
vations carefully and well, and has now demonstrated, from his own 
obnervations and from those of others also, that a great number of 
radiants last for several months. There is no sort of doubt of the 
exiateucB of these radiants. What the explanation is I do not know. 
[Colonel jCi^'iwa" then made a rough copy of one of Mr. Denning's 
charts on the blackboard.] 

Mr. Raiiyard. There is another point which Colonel Tupman 
has not referred to. These little groups which Colonel Topmau 
has been drawing on the board are in every case, Mr. Denning 
Bays, meteors of the same type. Meteoric observers know that 
meteors from (he same radiant have a family likeness — that those 
from Bcnie radiants are swift, from others coloured, from others 
streak-leaving, these peculiaritiea constituting a sort of family like- 
ness. The meteors coming from the little groups Colonel Tupman 
has drawn are of similar character for each group, which is a strong 
reason for supposinf' that they corne really from the same radiant- 
point, and iiot merely from another radiant-point in the neighbout^ 
hood a degree or two apart. 1 have asked Mr. Denning with what 
acenracy he can determine the radiants. When there is a fair 
number of good observations he thinks he can then determine the 

Eoaition of the radiant within a degree. He has found such radiants 
isting from one six months to another when the earth is moving in 
opposite directions, which means that the meteors must he moving 
enormously swiftly as compared with ourselves, if we are meeting 
them in space. If the radiants do not move a degree in the interval 
they must he moving 53 times as fast as we are, or with 20 times 
the velocity of the great November (ihowers, which is 44 miles n 
second. The durallou of the November meteors is, say, a second 
and a half or two seconds, the length of time differing but little 
whether we see them sti-eaming across the horizon or coming 
straight at us. Usually we know how very short is their duration. 
Well if these meteors are travelling 20 times as fast, the duration 
would he a very small fraction of a second, if they move with this 
velocity the whole time that they are burning out. It has occurred 
to me that the explanation may be that these small meteors may 
lose a groat portion of their velocity in our upper air, before they 



?Se ttijyat Jisli-ontimcat Soaefy. 

' atlraet oiir attention by becoMii»K incanilpscont. Wu kuow 1 
about the rate at which a inet«or Iosgs its Nelodly. Most of I' 
become visiljJe at a height of loo miles, aud aa> burnt oiit bofid 
t.hey get to a depth of 6a miles in our titmosphere. If thcf 

meteors from the fixed radiants attract our attention on 

I they have lost the greater part of their velocity, they may have bod 
nan original velocity zo or 25 times as great as the Novemtn.T ehoiver. 
pSut otherwise the qiiestioa is of the grealeat ditliculty, and it is 
t to reeoniiJe «-ith ordinary theory, that the ineti'or- 
I radiants shoald not shift. 1 may add that Mr. Denning has 
I observed the shifting of some of the planetary met«oric showers, 
' and finds that they shift backward as they ought, supposing the 
meteors atl to be moving round the .Sun in different planes, and 
taking into account the different direftiona of the Earth's motion 
at the different parts of the year. He has sent me a list of radiant a 
r Capella extending over nine months, and all within a couple 
degrees. They are separate groups of determinations, some- 
1 times made bj different observers, lie takes also the observations 
wai other meteoric observers, and he finds they agree with his own. 
Inhere is no group that he has found going on the whole year roitnil, 
|'l)ecau8e the meteors cannot be observed when in the same right 
lacension as the Sun ; otherwise bis observations point t.o the fact 
ptbat the fixed radiants are probably active all the year round : that 
I to say, we are moving through a hail of bttJe particles moving 
a different directions in space. Mr. Denning has a theory that pos- 
sibly these fixed radi[mts may be due to streams of meteors moving 
round the Earth, but I see great difficulties in accepting this view. 
Mr. Waters. Is there no sort of explanation of this ? Is 
it not possible that these meteors accompany the Eiirth, and at 
some point of their orbit they enter the atmosphere at the Dearest 

Colonel Tupman. fhat is not likely, because any such system 
would be very quickly exhausted, in a single revolution, while 
passing through perigee. 

Mr. WaUrs, How long a period have these observations ex- 
tended over? I 

Coh'tel Tapmmi. I think about 15 years or more. ^| 

Mr. Waters, Observations of the same point year by year? W^ 

Colonel Ttipman. I believe it is Mr. Denning's opinion that Sm 
you were to put all his observations in the fire, and begin again 
and go on for another 15 years, you would be precisely in the same 
place as now^that these radiant-points would be cUistered very 
nearly together, only differing in position, or by the probable error 
of the determination. 

Mr. Sand Oapron suggested the great Importance of the spec- 
troscopic examination of meteors, and pointed out that it had been 
done to some extent by Br. Konkoly in Hungary, Mr. Browning, 
and some other observers. 

Mr, MaiMider. TTiyt Mr, Denning found any radiants behind the 



Earth, i. e, in the part of the heavens from which the Eai'th is 
proceeding in its orbit ? 

Colonel Titpman, Tea, I think there are a very few. Too can- 
not eipeet to have many, but there are some. 

Mr. Maunder. Has any difference in the character of the meteors 
been noticed when the Earth is proceeding towards the radiant and 
when it ia receding from it, because, of course, the meteors will meet 
the Earth with a difference of 36 miles a second in their speed? 

Colonel Tapman. It will make a difference in the velocity 
clearly. The meteors that overtake the Earth are reddish in colour, 
Wearly all the radiants that come from what is called the antiapex 
of the Earth's way are of a reddish tint, as though they were of very 
slow velocity. 

Mr. Ranynrd. If the meteors are moving 50 times as fast as the 
Earth, there would he Httle differejice in their nunihera whether 
they met the Earth or overtook it. All observers, however, know 
that meteors are much more abundant in the morning than in the 
evening ; therefore a large number of meteors cannot belong to 
meteors coming up out of space with this enormous velocity. That 
shows they must be moving with a velocity more comparable with 
our own velocity. 

The President. I am sure we must thank Mr. Denning, and not 
only Mr. Denning, but also Colonel Tupman, for this interesting 
account. 

Mr. Downitig read a paper on spectroscopic observations of 
uebulte made at Dun Echt by Dr. Copeland. It was mentioned in 
the paper that the comet Wolf was found 12 hours before the 
telegraphic announcement, which was delayed in transmission. 

The thanks of the Society were voted for the paper. 

Mr. Chambers. May I ask what has become of the ' Monthlv 
Notices ' for November ? 

Ths President. I believe it is out. It was only received from 
the printer last night, and was posted early this morning. It is a 
very thick number, and has given a great deal of trouble in passing 
it through the press. 

Mr. Chambers. I am not complaining of the printer or the 
officials in the matter. 

The following papers were also announced ; — 

Communicated by the Astronomer JBoyal. "Observations of 
Comet c 1884 (Wolf), made at the Eoyal Obaervatory, Greenwich." 

C, &ogou. " On the Numerical Value of the Coefficient of 
Neison's long Inequality in the Moon's Motion, due to the action 
of Mara [extract from a letter to Prof. Adams]." 

A. B. Biggs. " Observations of Comets Pona-Brooks and Boss, 



The following gentlemen were elected Fellows of the Society : 

H. Park Hollis, li.A. : Thos. Hovendou ; Thos. Lewis ; Lord Mac- 



I 



':'] tAverpooX Aatronomical Society. 

Laren : Bev. W. J. Badea Roome ; TJarold 86ward ; Her. 
WLeaton ; and Eev. J, Wilkins. 

The Meeting adjourned at g"* 30'" p.m. 



Meeting of the ZAverpoot Astronomical Soeielij, 

The usual monthly Meeting waa held on Dee. 8 at the AssoeiBtioiT 
Hall, the Rev. T. E. Eapin, B.A., President, in the chair. A pappr, 
by Prof. E. C. Pickering, of Harvard, was read, on " The Rediifr 
tion of Observations for Atmoapheric Abaoriition at Low Alti- 
tudes." The observations in queatiori wem made by Mr. Espio in 
July last on the Rigi, the ohiect being to test the amount of light 
that was absorbed by the air when stars were low down on the 
horiKOn. Upwards of 50 atara, with a Kenith-distaoce of from So" 
to 88°, were observed and compared with othera of the same m.ig- 
nitude overhead, and, in some of the lowest, the loss of light was 
70 per cent. ; so that it was very doubtful whether stars below 
the third magnitude would be visihie to the naked eye at leas than 
fZ° above the horizon. Further observations of stars near the 
AiDTUHm were greatly needed ; and it was to be hoped that other 
'members of the Society would take up the question. In speaking 
of the results of the International Meridian Conference, the Presi- 
dent said the Astronomer Royal proposed, after the ist of January, 
to adopt the new method of reckoning time at Greenwich. He 
thought the change would be of great advantage to astronomers, 
aiid he would move that the Liverpool Society follow the aauie 
course. 

Mr. T. W. Bacthouae. F.E.A.8. (Snnderland), thought the only 
objection could be the esistence of the 'Sautical Almanac' for sevei'al 
y^ira yet to come with ephemerides calculated for hours reckoned 
from noon. This waa an inconvenience they must ooosider; hut 
it seemed to him much better to adopt the recommendation of the 
Conference than wait an indefinite time for the change. Home , 
authoritative decision should at once he announced, and very St^ 
tingly by the Royal Astronomical and Liverpool Societies. 

Mr. W. 8. Franks, F.R.A.M. (Leicester), said that Engliahmra 
ought to be proud that Greenwich waa selected to he the time- 
keeper for the world. He thoroughly agreed with Mr. Backhouse 
that an authoritative decision should he arrived at, else what was 
the use of appointing an international conference of such diatin- 
gaished men ? Twenty-four-hour dials had already been intro- 
duced to the trade, and the manufacturers would scarcely have 
ventured on this if they had not felt sure it would be ultimately 
adopted. The striking of the hours was certainly a knotty point, 
and it would be rather too had if, just as one was comfortably 
settled for the night, all the clocks were to begin striking 24, 
(Laughter.) 
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Mr. R. C. Jobnaon, F.R.A.8.. thougbt that, so far aa the ' Nau- 
tical Almanac ' was concerned, it would be a very easy matter to 
Bubtract 12 hours from any given time, whereas at New York they 
would have to begin their astroaoniical day at 5 hours, and allow 
one hour for every 15° west. I'rance had not yet given her adhe- 
sion to the plan ; hut, as there was very Uttle difference between 
the meridians of Qreeuwich and Paris, it was very likely they 
would move their own meridian westward, and so compromise the 
matter without hurtiag their pride. After some further discussion 
the question was put to the meeting and carried uaanimously. 

Mr. J. Baseudell, jun., communicated a paper on the results of 
a discussion of 34 maxima and iS minima of the variable star 
8 Ursa) Majoris, which he had collected from various sources. 
These results gave a decided lengthening of the period. From 
1855 to 1865 the mean period was 224-071 days, from 1865 to 
1875 it was 220-425 days, and from 1875 to 1884 23t\J36 days. 
From 15 of the minima corresponding to the period 1865-75, ^^ 
obtained a mean period of 225-334 days, which it would be seen 
was only 0-091 of a day less than that derived from the corre- 
sponding group of maxima. 

In some notes contributed by Mr. J. E. Gore, F.E.A.S., on some 
suspected variable stars, he jnduded B.A.C. 740 Cassiopeia), Brad- 
ley 396 Cassiopeiffl, 39 Aurigje, and Birmingham's 569 Delphini. 
The latter had been suspected of variation by d' Arrest, who rated 
it 8"" on Sept. 10, 1874. His own observaliona since Sept. last 
would show that this star was certainly variable and deserving of 
careful observation. 

in a paper on Bed Stars Mr. S. M, B. Geiuraill said he had 
found this class of obser\'ation much eaaier than it was generally 
supposed to be. The diversity of opinion which seemed to exist as 
to the tints of stars, and especially of red stars, was very striking, 
aud sufficient allowance did not appear to be made for personal and 
instrumental equation. He thought the designation of red was, for 
the moat part, a misnomer, as it was to be questioned whether there 
was any really red star in the Hky. "With the exception of certain 
ruby or crimson stars, he had never seen one which had not a mix- 
ture of orange or yeUow, and, even in the former class, bethought 
the tints were not pure. 

On the subject of the projection of stars during lunar oecultation, 
the Eev. 8. J, Johnson, M.A., P.K.A.B., said the approaching oe- 
cultation of Aldebaran, visible in this country, led one to look up 
past cases of the illusion of projection of stars on the Moon's limb. 
The oecultation of a' Libraa, commnnic'ated to the Society last 
session, was an instance that this phenomenon was not contined to 
red stars. Inthe'B.A.S. Monthly Notices 'for June 1828 a hat of 
stars ■was given that furnished instances of peculiarities in occulta- 
tions, and it might be as well to note the five different explanations 
there given ; — 

I. A lively imagination on the part of the observer. 
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TCassiop.... 
B Androm. 

SCeti 

UCephei ... 
S Oassiop. ... 
S Piacium . . . 
R Pisciiim... 
S Arietis .. 
B Arietis ... 

o Ceti 

R Ceti 

T Arietis ... 
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R Persei ... 

X Tauri 

RTaari 

S Tauri 

V Tauri. 
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S Orionis ... 
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R Can. Min. 
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S Can. Min. 
T Can. Min. 
U Can. Min. 
S Gemin. ... 
T Gemin. ... 
U Puppis ... 
R Cancri ... 

V Cancri ... 
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S Cancri ... 
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T Cancri ... 
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S Urs. Maj. 
U Virgin. .. 
W Virgin — 
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U Bootis ... 
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B Libnc 

T Librae 

U Coroiiae... 

S Libras 

8 Serpent.... 
8 CoronsB ... 
R Serpent.... 

V Coronas ... 
R Librae ... 
R Hereui. .. 
WSoorpii ... 
B Scorpii ... 
8 Scorpii ... 
W Opbiuch. 

V Ophiuch. 
U Hercul. . . . 
T Ophiuch. 
8 Ophiuch. 
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1 J.J A^asiment of EquafhreaJ TMlescnpet. 

A spurious diak given to the Miwu'b imago by the initrument 

A Immr atmosphere. 
Tmtdiatioii. 

Different Tefrangibilities to which the rays from tho Moon 
star are liable arising from their differeniKH of <:olour. 
1e (Mr. Johnson) had noticodthe Uogoringof sriirs on the lunar 
it in the greatest degree during total eclipses, especially in that 
Aug, 23, 1877, when even minutfl stars appeared several seconds 
rthin the reddening limb ; though on the occasion of the last J 

the Moon presented such a remarkable obscurity of tint 
bt only one instance of this kind appeared, and that not very 
' oapicuously. 

On the BubJBcfc of the November Leonids 1884, Mr.E. F. Sawyer, 
*£ Cwnbrjdgeport, U.S.A., said this shower appeared to be very 
iuctivH, 18 during wati'hea of i"" 40° on the mornings of Xov. 13, 
I4i Sid 15, only two faint meteors were observed which could bo 
Utnbuted to the Leonid radiant. During these periods ten meteors 
ded which were aU quite faint, not exceeding a third-mng- 
Bitude atar in brightness ; whilst their paths were invariably short. 
The President said there had been some talk about forming aa 
fcliwitioiial branidi for Liverpool, I'ather Perry had arouried an en- , 
Hnmssm for Astronomy, and he thought it would be a pity if the I 
;rasiilt of his good work was suffered to die out. It had therefore 
own proposed to hold elementarv classes fortnightly during the 
winter, aud to deliver illustrated lectures on popular subjects. 

Mr. Joseph BaxendeU, P.R.S., thought the number of people 
who took any interest in Astronomy was extremely small aud pro- 
portioLally less than it was twenty-live years ago. 

Mr. ff, H. Davies (Secretary) said they had certainly found it 
™ry Utt-hiU work in liverpool ; but, with beginners, a great deal 
flepended upon the way the subject was treated. 

Mr. Isaac fioberts, F.G-.S., I'.R.A.S,, suggested that the classes 
Jnight combine Astronomy and Navigation aud be in connection 
Widi the South Kensington scheme. 

Eventuttlly it was decided to hold classes for the study of Astro- 
nomy only, aud Mr, J. P. "Weir, ig Selbome Street, was elected 

J of the Branch. 
' Owingtothepressureofbusine88,other papers were taken aa read, 
^^ Bight gentlemen were elected Members of the Society, and 
fwenty-sii candidates v, 



On the Adjustment qf Equatoreal Telescopes * . 

sulunitting the following notes I wish it to be distinctly unde^ 
lood that I do not claim any novelty whatsoever for any of the 
jthods proposed. All books on Astronomy give directions for 
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adjusting telescopes, differing very widely one from another, and 
the amateur is sometimea puKzled as to the bent method to adopt. 
I gi?e in the adjoined notes the result of my own experience and 
the methods 1 myself have found beet under various cir<;um stances 
and conditions, and I shall be pleased if these notes prove at any 
time useful to Members of the Society. 

An Equatoreal Telescope that is in proper adjustment has its 
polar axis parallel to the axis of the earth, its declination axis at 
right angles to its polar asis, and the optical axis of the telescope 
at right angles to the declination axis. Also its circles are so 
pinced that when the optical axis of the telescope is directed to 
the imaginary point of the heavens found by the mtersection of 
the Equator and the Meridian, the declination- circle will read 
exactly q° if numbered for declination readings, or 90° if numbered 
for Polar-distance readings, plus or minus a small quantity due to 
refraction, and the B.A. circle will read XSIV or XH according 
to whether the telescope is placed at E. or W. of pier. 

In order that these conditions be fulfilled, certain adjustments 
are necessary after the instrnment is roughly placed into position. 
The adjuslmenta of the Equatoreal are generally st-ated as follows ; — 

1. Adjustment of polar aria to the altitude of the Pole. 

2. Adjustment of the zero-point of declination-circle. 

3. Adjustment of polar aris to Meridian. 

4. Adjustment of optical axis at right angles to declination axis. 

5. Adjustment of polar and decliuation axes at right angles to 

each other, 

6. Adjustment of the zero-point of hour-circle. 

To these may be added, adjustment of optical axis of finder 
parallel to optical axis of telescope. 

In making these adjustments it will be found necessary, oa 
stated in all works on the subject, to repeat them several times, 
because the errors to some extent affect each other. It is desirable, 
therefore, to take the adjustments in such order as will render each, 
as far as possible, independent of those that follow. 

In practice, therefore, I find this order beat : — 

1. Adjust finder parallel to telescope. 

2. Adjust telescope at right angles to declination axis. 

3. Adjust declination axis at right angles to po'ar axis. 

4. Ad ust zero of declination-circle. 
Ad ust inclination of polar axis. 
Adjust polar axis into Meridian. 
Set zero oE E.A. circle. 

it will be seen as we go on that by a little care in the selection 
of objects, &c., each of these adjustjiients can be made almost 
independent of the errors of those following. 

I, To adjust Oplicnl A^is. of Fimler into ParaUelisni wWi the 
Optical Aj^iti of Telfseojie. — As all celestial objects are at great 
distances this is the same as saying that both telescope and finder 
should po'nt exactly to same object at same inatjmt. To teat this 
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mieialhf it is necessary to define eKactly the centre of tie field of 
telescope. A pair o£ eross-linea in an eyepiece, or what is gencp- 
illj called a " Tranaifc " eyepiece, is geiieraliy sufficient for this ; 
but if a micrometer ia to be used, and great exactitude ia required, 
the micrometer may be placed in positiou and the centre found by 
rotating it (the micrometer) on its position -circle iind alterioK the 
position of the wires by the screw-head till the intersection of the 
lioaition and distance wiras (vertii-al and lioriMntal) appears to 
remttin stationary on whatever objert the telescope be pointed ; 
probably a terrestrial object h best for this, as clockwork neeil not 
tben be used. If now a star or other celestial object be brought 
into (lentre of field of telescope, aa defined by intersection of wires 
ot micrometer, the aarae star should appear on cross-lines of finder 
OQ looking into it. If it ia not so the finder needs adjustment. 
hi small equatoreals, and particularly when the tube is parallel, the 
finder ia generally rigidly attached t-o main telescope : but the wire 
plate, i. e. the metallic ring to which the cross wires are attached, 
lifts four adjusting screws, two of which, if rightly placed, should 
be pjirallel to, and two at right angles to the bne of declination 
aiia, and these will allow of the ring carrying the whole set of 
tToaa-lines being adjusted a small quantity. These screws are 
generally made as " pulling " screws, i. e. they pass through the 
tube and are tapped into the wire plate. What«ver side, therefore, 
tbe crosB-wirea require to be moved from, the screw at that side 
shoTild be loosened and the opposite one tightened ; care should be 
taken. not to use too much force, for the screws act so powerfully 
CM the ring that it is not an nnirequent occurrence to find the wires 
broken, the ring being forced out of shape by too much force on 
the palling screws. If the adjustment required be too much for 
the wire plate, or that it is necessary to draw the cross-wires so 
much to one aide as is decidedly apparent on looking through the 
eyepiece, it is better to make a rough adjustment by the finder 
supports ; a slight slotting of the holes by which these are attached 
to tube or a piece of cardboard onder one or other generally 
brings the adjustment very nearly right, and avoids the necessity 
of placing the cross-wires sensibly eccentric in the field. In large 
instruments there is generally an adjustment in the supports 
themselves ; sometimes both vertical and horizontal adjustments 
are on one support, but more generally the vertical adjustment ia 
on one and the horizontal on the other ; this is the plan usually 
adopted when the telescope-tube is large and taper, for it is the more 
dilBcult to make the adjustment mechimically in the workshop in 
that case. The first adjustment ia perfectly independent of any 
other, and I prefer to make it farst for this reason, and also because 
it is convenient in malvini; other adjustments to haie a well-- 
adjusted finder to the telescope 

2. To adju&t Optical Axis of Tehscope at Riyld Anqhs to 
Declination Axis. — ^As I consider the reader will be mufb befler 
ab'e to make these several adjustments satisfactorily if be has an 
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■icipUs on which he proceeds, I 



itib?Iligent appreciation of the pri 
pur|iuse explaiuing each as I go on. 

For eake of siiuplicitj, suppose it were posaible to find a star 
'tly on the equator and in the meridian, and, moreover, that we 



could iiid 

tijHL' of 



.B that star to remain apparenfclj stationary dm 
r observation. 



Xowlh 

\ 



If now in figure i A B repreaentB the axis of tlie telescope, and 
C D the declination axis, all looked at from direction of Pole. 
Suppose the telescope be pointed at this ideal star, it (the telescope) 
being at E. side of stand, and then that it be turned t-o other side 
of pier (W.), and ^ain pointed to it as at A' B'. If the telescope 
be exactly at right angles to declination axis, i, «. if A D and 
B D C be 90° then A' D' C and B' D' C will also be right angles, 
and the second position of telescope will be exactly parallel to the 
first. The instrument must, therefore, have been turned through 
exactly rSo" on its polar axis ; but if tlie telescope be not quite at 
right angles to declination axis, if, suppose the angle at A D C be 
greater than B D C, then it is evident that the whole instrument 
must be turned through more than 180° before the second position 
of telescope be made parallel to the first, for if moved 180° only, 
tbe two positions would be as represented in figure 2. 

In practice we may take any star that happens to be near the 
meridian and equator, and as we caunot induce it to remain 
stationary we must allow for the difference of time between each 
observation. 

So much for the principle of adjustment. My ustial practice in 
making this adjustment is as follows ;— 

1 choose any star that happens to be near the meridian and 
equator, and tolerably easily recognized, and I set telescope on 
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this star (telescope being at E. side of pier) ; I start clock, and 
with fine motion bring star to centre of field, where clock keeps it 
for a few minutes if in tolerable adjustment. At any definite time, 
preferably an even minute, by a clock or watch (an ordinary watch 
will answer for this observation) I stop equatoreal clock, or 

Fig. 2. 
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disconnect it from driving-circle, and then read E.A. circle and call 
this reading A. I now reverse telescope to W. of pier, reset on 
star, start clock, bring star to centre of field, and again at any 
other definite minute stop clock and read E.A. circle, and call this 
reading B. The difference between the readings of the E.A. circle 
should be equal to the difference of time shown by \^'atch or clock, 
plus 12 hours. If the difference of readings of E.A. circle be in 
excess of the difference of time as shown by watch ^ plus 1 2 hours, 
the angle ADC, figure i, is too great, and vice versd. 



As Example Time by Watch. 

h. m. s. 

A star is observed at E. of pier at 8 5 o 

W. „ 8 10 o 



9) 



9» 



R.A. Circle, 
h. m. 8. 

3 7 16 
15 12 45 



Difference 
Error 



050 12 5 29 

+ 29 sec. 

As this adjustment is supposed to be completed in the work- 
shop there is generally no provision made in the mounting 
for effecting it, and it is very seldom required, but, if necessary, 
a liner of paper under one or other end of cradle will suffice. 
In the case above cited the liner should be placed under upper end 
of cradle, and if it be desired to find out about the thickness 
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ref|Uired, it may be done thus. Let 
time of error and L length of cradle ii 

■■ , , ■ = the thickness of paper required in parts of an inch. 

Thus, in above caso, suppose cradle to be lo In. long ; 

The object of choosing a star on Mendian and Eijualor is to 
render this adjuBtment independent of others that follow after. 

3, To adjust IkeliiMtioit Axil at Right Aru/lea to Polar Axis, — 
This IB also an adjustment which is supposed to be left sufEeiently 
perfect from the workshop, and for which provision is only mode 
in the larger classes of inBtrniuents. The usual mode of adjust- 
ment recommended is to hang a level on some portion of the axis 
specially prepared for it, and then reversing, taie the readings of 
the fi.A. circle in each case, the difierence between which should he 
exactly = 180°, In high latitudes this plan answers well. As, 
however, but few modern equatoreals are now supplied vnth levels 
to declination axis, I prefer to give here a mode of adjustment 
which can be adopted without this apparatus. My practice is to 
take a star near to the Pole and proceed to observe in same way aa 
per last (second) adjustment. If the second adjustment has been 
made correctly, any error found in this way must be an error 
between the declination and polar axis. 



/ 


\ 
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c 
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Suppose as before A B, Fig. 3, to be Telescope at E. of pier, 
and A' B' W. of pier ; P C to be polar axis ; C D declination axis, 
telescope E. of pier ; C D' declination axis, telescope "W. of pier. 
Now if the angles ADC and B D C ha^e been already adjusted 
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to 90" by second adiustmeDt us above, and that in observiuf; Polai _ 
stars it is Found that the two positions of tt^lescope are out purallel 
-when polur axis is turned through 180°, it is erideat thut the ungle 
F C D is not a right angle. 

All the remarks made on adjustment 2 apply equally to this, 
and a little consideration will snow that even if cousidembly out 
''■of adjustment in this last direction the error could not hai e affected 
the accuracy of the observation made for No. 2, provided the star 
No. 2 adjustment was close or near to thd Equator. 

d 5. Zero of Ikelinatiun Circle and Ineiiiuitiim of J 
1 take these two adjustmeats together because the one ^ 
of observations determines the error of bulb, I choose a s 
(again preferably as near as possible to Meridiau, but higher 
J^i]untor, near to Zenith), some star whose It.A. and declination can 
be found in the 'Nartici! Almauuc' or other Catalogue; set teluscope 
on it carefully, paying more attention this time to the sotting in 
declination than the setting in K.A. Having satisfied myself of 
the setting in declination, telescope being at E. of pier, I read 
decliuation-circle. Again set with telescope W. of pier and read 
declination-circle ; call first reading A and second B. 

If there be no difference in the ivadings A and B the declination- 
i.circle has no zero error. If there be a difference (which is most 
likely) the declination-circle should be moved round (or its verniers 
moved) by a quantity equal to half the differencr, aud it will then 
be found to read the same declination for the same star, whether 
telescope be at E. or W. of pier : this coj-ncts JVo. 4. Noiv to 
correct A'o. 5. The reading A or B, if they be equal (or A plus 
B divided by 2 if they be unequal), is the declination of that star 
EkS measured by the Jnstrumeut ivith Uspment incUnaliou of polai' 
axis. Look to Catalogue, and the observed declination as aboi'e 
ehould equal the declination as given in Catalogue, plus or minus 
the refraction according as the star is south or north of the xenith. 
If the declination he a noit.b declinatiou and reading by instru- 
ment too high, the polar axis is too much inclined to horizon, and 
vice versd. The best practical way to adjust tliis is — if it he N, 
declinatioi) set the declination- circle of the telescope to read the 
declinatiou of the star, as giien in Catalogue, plus the refraction, 
and then if telescope is found to point too high or too low, adjust 
polar Biis by whatever screws are supplied for the purpose till the 
star reaches tie centre of the field. To find out the quantity to 
be added for refraction ; ike refractwn tables give refraction for 
any given tJiitvde, and when the star ie on the Meridian its altitude 
is equal to the co-latitude of place, plus declination if it be N, 
declination, or minus declination if it be S. declination. If star 
bo chosen near Sfenith the refraction may he neglected. 

Another method of working adjustments 4 and 5 is as follows 
but this 1 have never tried myself. Place the telescope vertically 
oTer a vessel of mercury, pointing downwards, and make the 
teflected image of cross-wires coincide with the cross-wires them- 
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selves, then the telescope points esaclly to the nadir and the 
declinatioD-circle slioiild read 180" plus latitude; re|>eat this at 
the other side of the pier, and adjust the circle as directed in the 
case of a otar. Theu set ihe circle ty iSo^plua latitude and raise or 
lower the polar axis until the cfobb- wires and iraaga coincide and the 
axis IB right, lor tht' Nadir obserration it is necessary to throw 
light down the tube ; the simplest way is to hare a small blank 
eyepiece (to be put over the real one) furnished with a small 
piet'e of glass, whicli can be given any inclination to the horizon 
60 as to reflect daylight or artifidiil light down the tube. In the 
case of a reflecting telescope point it to the Zenith and put a level 
on a straight edge across the speculum in the Meridian. 

Dr. Dreyer, of Armagh, tells ine he bas used this latter plan in 
the case of Lord Rosse's 3-ft. retlertor. 

6. 7'o adjust Polar Axis into Mei-idian. — This is generally a 
troublesome observation to eSect with precision, because it necessi- 
tates the obsen-ation of stars off the Meridian, in which case the 
influence of refraction must be found by calculation'; of course to 
a practical aetronomer this is no trouble, but to nn amateur^ or 
indeed any one (when, as is often the case, there are plenty of 
clouds drifting about so that the operation must be done quickly 
or not at all), a method of making this adjustment without the 
necessity of estimating the refraction ia generally to be preferred. 

If there were no refractions to trouble us, and that all the 
preceding adjustments had been made, leaving only this one to be 
effected (the reading of the E.A. circle is not mixed up in this 
observation), it is evident that all that would be necessary would 
be to set on any known star some boura off Meridian (if possible 
at. an hour-angle of six hours), and if Ihe declination of this star 
did not read rightly according to the Catalogue to mid-e it read 
rif/htly by moving the whole instniment in azimuth. As this is 
the only adjustment not perfected before, it ia clear that this would 
be the correct course. This plan suffices for very small instru- 
ments, but for large, and where refraction must be allowed for, I 
take two stars, each about an equal hour-angle, one to B. and one 
■to W. of Meridian and of about equal deciinatious, and I take 
alternate observations. When I find that the excess of the actual 
reading of declination over the Catalogue reading is equal with each 
star, I consider the adjustment to be correct, and I check this still 
further by taking an observation of the polar star after the next 
adjustment. 

7, To adjust S.A. Circle. — For this adjustment either a level on 
declination axis, a mercury trough, or a kuondedge of esact 
sidereal time is necessary. From Catalogue ascertain the exact 
B.A. of any star (preferably near Equator at the time of observation 
as the apparent motion is most rapid). The reading of K.A. circle 
when telescope is pointed to that star should be sidereal time, 
minus K.A. of star. The best practical way of making this obser- 
vation is Bs follows : — 1 subtract the E.A. as found in Catalogue 
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iron octuiil time shou-u by eidereal olock, not at tlinl'. rnqment, but 
frotn some definite niiuute a little in advance of whnt the clock 
slion's (to give time for setting telescope) ; I tiou' set telescope on 
stvAnd start equatoreal clock and see that it keeps star in centre 
of &Id: the moment the clock points to that minute for which 1 
Bademy calculation I stop equatoreal clock and read B.A. circle; if 
it ia not correct 1 loosen nuls holding circle and move round drcle 
lill it reads correctly. If the telescope bo provided with a level to 
decimation axis it is not necessary even to have sidereal time, for if 
the declination axis be leveUed by the spirit-bubble and the S.A. 
circle be turned round till it reads XIT or XXIV, this last adjust- 
meot ia completed, or the verticolity of telescope and consequeut 
boriffintality of dec. axis may be found by using a mercury trough 

1 go over all these adjustments a second time and then check 
the wninth position by taking an observation of the I'olo star, 
wliich, moiing as it does in a very smaD circle round Pole, shows 
BVBiyhirge error in hour-angle for any given error in azimuth of 
polar oils. If necessary I adjust the aximuth once more till U.A. 
HTcle rends correctly on Polo star. If this observation of Pole 
star be made when it is crossing or nearly crossing the Meridian, 
ailiM in its upper or lower transit, refaction would only afEect 
&e declination readings and not the K.A. readings. 

Seepecting the means of effecting these various adjustments, it 
IB not easy to be precise, for different makers supply more or less 
iBdJMting arrangements, nor do they all act in the same way. 
'For flie ifit Adjustment. — The wire plate is made generally ad- 

jUBtable as described. 
For tliB and Adjustment mentioned above, provision ia rarely, if 

ever made, and if necessary it must be dona, as I said, by a 

liner of paper or card, 
ir the 3rd Adjustment provision is also rarely made. In my 

birge instruments I make the small bearings of declination 

am 00 a slide and have opposing screws for this adjustment. 
For the 4th Adjustment.^ — If error be large the whole circle must 

be turned round on its axis and again clamped by whatever 

E revision is left for the purpose by the mater. If the quantity 
3 small, as it is likely, the vernier will probably move a suffi- 
cieut quantity if its screw be loosened. 
For the 5th Adjustment. — In Messrs, Cooke's instruments and in 
my portable forms this adjustment is made by loosening the 
screws which fasten the polar axis frame to head of pillar, and 
I working the right and left-handed screws at south end of 
I polar frame. In my standard form this adjustment is effected 
I ID the frame between the wedge-shape casting and top plate 
I by screws specially provided for the purpose. 
ibr the 6th Adjustment. — In the pillar (portable form) and also 
I in the standard instruments, provision is made for this adjust- 
I ment by a right and left-handed screw. 
TOL, rni. " 
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For tKe 7th Adjustment. — As in the case of No. 4, it error be 
large the circle must be loosened ou axis aod turued round ; 
if error be small, the amount of play left in the acrew-holes 
of veniier may be aufiiyient. Howard Geubb. 

[To be continued.] 



The Cordoba Zone-Catalogue*. 
WiTHiB the last ten or twelve years our means of determining 
with accuracy the positions of stars in the southern hemisphere have 
been increased many fold. The Cape and Melbourne Obaervatoriea 
have contributed largely to this very deairabie end— especially may 
be mentioned in this connection the Cape Catalogue for 18S0, con- 
taining the places of more than 12,000 stars situated between 35° 
south declination and the south pole, a contribution to sidereiU 
astronomy which ia due to the vigonr and energy with which Mr. 
.Stone discharged the duties of Director of the Cape Observatory, 
during the time in which he held the appointment of H.M. Astro- 
nomer at the Cape. The work now before us is of a somewhat 
different character. Dr. B, A. Gould has, after nearly thirt«en 
years of assiduous toil, brought his zone work at Cordolra to a 
successful termination, and has thus been enabled to publish a 
catalogue containing a far larger number of stars than any previous 
catalogue of southern stars. It was for the sake of thia series of 
observations that Dr. Oouid originally planned a private expeditaon 
to Mouth America, which was adopted by the Argentine nation 
and made the germ of its National Observatory. And although 
the delays attending its commencement permitted the preparation 
of the ' Uranometria Argentina ' (a moat valuable work, for which 
Dr. Gould was awarded the gold medal of the Eoyal Astronomical 
Society in 1883), and although opportunity has also been found for 
the observations from which a general catalogue has been formed 
and nearly completed, still the Zone-Catalogue has always been 
considered as of paramount importance and other work as only 
subsidiary to it. 

The series of zone-observations was commenced in September 
1872, and not finally completed until June 1883, the total number 
of observations being 105,240, giving the positions of 73,160 stars, 
so that the mean number of observations for each star is i'44. 
The observations were made with a reversible trail sit -circle 
i-onstructed by the Eepsolds, the aperture of the object-glass being 
i2i'9 mm., and its focal length i'463 metres. The diameter of 
the graduated circle is 716 mm., and it is read by four microscopes. 
In the zone-observations it has been usual to take the transits of 
stars over three threads, and to read the circle by one microscope 
only, the difference between this reading and that of the mean of 

* B«Biiltad(M delObBervBtorioNuiiomilATgeiitmo, ToIb. Tii. &riii. Cr.iiIobL. 



Cordoba ZanC'Vataioffut, 

fuiiruiieroawipea having been detennmed every dny. But Dp. Gui 
hin enJeftvoured to obtain so-called " absolute " dotermiualious for 
all the stars observed, the twnith-diatauces depending oa nadir 
obserralious, and the right aacensiona on Dr. Gould's " Standard 
PlacuB of Ftmdameutal Stare " published by the U.S. Coast-Survey. 
Every care has been taken to detijrmine the inatrumental errors 
'Ih accuracy. All the reductions and eoinputatiotis of every kind 
tFGie made independently in duplicate. And it was not un^il 
August iS8z that these laborious processes were completed, 
although no efforts were spared to piiah the work ou with vigour. 
Dr. Gunld alludes feelingly to the eitreiae diHicully of linding 
tniBtworlhy persons to perform the simple arithmetical processes, 
anii eiprcBses his sense of obligaliou to the Assistant Aslrouomers 
Mil sspeciftlly to Dr. Bachmann, who devoted himself to the exami- 
nation of the Kone computations and the acmtiuy of the original 
oliaenitioaB. In the latter end of 1882 the work appeared to be 
completed and only to need copying fof the press. It was found, 
however, that of the 73,000 stars contained in the zoues, there 
ire than 35,000 which had only been observed once, and 
tliefetore (or whose positions no control existed. HsoogniKing the 
dimger of numerous errors in the positions of these stars, the four 
Asaietiints spontaneously volunteered to revise the positions of all 
stars for whjch only one observation existed, and to complete the 
I'eviiiou in season to avoid any essential delay in printing the 
Catalogue. After some hesitation, Dr. Gkiuld resolved to accept 
theit generous offer, and accordingly the revision was begun in 
Novemher 1882, and completed in June 1883, thus adding gi-ently 
to the value of the Catalogue. The gentlemen who undertook this 
labour were Messrs. Thome, Davis, Htevens, and Wiggin. Durmg 
tiie progress of the revision there were 107 cases in which no star 
«'aa found, either iu the Catalogue place or in any position which 
this place would give under any reasonable supposition of error ' 
the record. These stars have been searched for with the lai 
equsHffeal, bnt none have been thus discovered. There 
Itovever, one star, to which the name R Indi has been affixed, 
vbicb was found to be missing during the revision, bub has since 
lieen duly observed in the Catalogue place, its variabUity being 
tbos fully demonstrated. And Dr. Gould thinks that variability 
or motion is the most probable explanation of the dis.ippearanee of 
the other stars also. A list of these stars Is given iu the Intro- 
iuclion, page xv. 

To ascertain the meiin eiTor of the observations, an investigation 
liBS been made by the employment of those stars which were 
observed more than twice, and from the whole mass of data there 
,•■062 for the average discordance in K.A., espresied in 
Bqnatoreal time, and o"-i)T2 for that in declination. It oppeara, 
Uierefore, that the observations are of a high order of accuracy, and 
neb as to testify to the feldll of the Cordoba observers. 
An Appendix, containing all the data needful for an easy 
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determination of tlie precessionsl change between i875'o (tlie 
epoch o£ the Zone-Catalogue) and any other epoch, is annexed to 
each volume of the Catidogue. Of course where there are such a 
lai^ Dumber of etars it would have been impossible to compute 
precessions and secular variations for each individual star ; but the 
very convenient tables which are given will be found nearly as easy 
in application. 

m this great work which Dr. Gould has brought to a successful 
terminatjou with such immense labour and patience, we have a 
complete ' Durchmuaterung ' of the southern heavens down to 
mag. 9^ (containing also several stars of the loth mag.) between 
the limits of declination — 23° and — 80° arranged In order of R.A., 
and exhibiting the results of each separate observation, the great 
value of which can perhaps only be fully realixed by observers in 
the southern hemisphere, who will so frequently have occasion to 
refer to the Zone -Catalogue which we owe to the energy, skill, and 
asRiduitj of Dr. Gould and his Assistants. A. M. W. Dowrmro. 

AnmarotiM. — The following estraets from a letter to J,D. Sana 
from Dr. B. A, Gould, dated Cordoba, Oct. 4, 1884, have been 
published in ' The American Journal of Science ' for December, 
and will doubtless be read with interest : — " After fourteen years 
of an espatriation which I did not at the beginning intend shoidd 
cover more than three, t see the end of the vast and expanded 
undertaking within reach. Itn object has already been essentially 
altaiued, so that it would now appear that the end of the current 
year will see me either on my homeward way or very near to the 
commencement o£ the journey. By this present time of writing, 
or very soon at any rate, you wOl receive four quarto volumes of 
star-positions ; and within about a month I hope to start a meteo* 
rological volume on its way. A huge mass of similar material will 
be left for the occupation of my successors in the two institutions. 
The manuscript of seven astronomical quartos I hope to leave 
ready for the press ; and to bring with me for publication in the 
northern hermsphere the General Catalogue of Southern Stars, 
which will complete the astronomical work." 



The. Variable Star U Cygni. 

Tbe results of observations of this star which I have made siuca 
the publication of Mr, Knott's paper in the ' Observatory ' of 
July, 1878, having shown the desirability of making a re-deter- 
mination of its elements, Mr. Knott has kindly communicated to 
me the results of his observations of five additional maxima and 
three minima for discussion in connection with the earlier results, 
and with the results of my own observations of three maxima and 
three minima made since the date of the paper referred to. The 
combined results are as follows : — 
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Observed times of 
maxima. 


Observed 
magnitude. 


Observer. 


1871, June 16 


8-1 


Knott. 


1872, Sept. 16 


7-9 


Knott. 


1873, Dec. 29 


77 


Birmingham. 


1876, July 18 


8-0 


Birmingham. 


1877, Oct. 21 


7-8 


Knott. 


1878, Dec. 21 


7-9 


Knott and Bax- 
endell. 


1880, April 12 


7-8 


Knott and Bax- 
endell. 


1881, Aug. 3 


8-0 


Knott and Bax- 
endell. 


1882, Oct. 29 


8-0 


Knott. 


1884, Feb. I 


7*6 


Knott. 



Observed times of 
minima. 


Observed 
magnitude. 


Observer. 


1870, Oct. 


20 


9'4 


Knott. 


1872, Jan. 


29 


9-8 


Knott. 


1873, May 


9 


I CO 


Birmingham. 


1877, Mar. 


15 


io*6 


Knott. 


1878, June 


16 


107 


Knott. 


1879, Aug. 


19 


II-4 


Baxendell. 


t88o, Dec. 


9 


ii'6 


Knott and Bax- 
endell. 


1882, Mar. 


3 


11*6 


Knott. 


1883, June 


14 


"•5 


Knott. 


1884, Sept. 


21 


ii'i 


Baxendell. 



The mean period obtained by Mr. Knott from the first five 
maxima was 464* 6 days, and the period I have obtained from the 
last five is 466*6 days. This result appears at first sight to show 
that a slight increase in the length of the period has taken place 
since 1877 ; but the mean period derived from the entire series is 
only 46 1* 168 days. This apparent anomaly is, however, due to the 
occurrence of the short period of only 426 days between 1877, 
October 21, and 1878, December 21, and it cannot therefore be 
said that any change in the mean length of the period has actually 
taken place. 

The epoch of maxima is 1877 October 9*57 ; and calculating 
the dates with period =461' 168 days, the greatest difference 
between the calculated and observed times is 2373 days, and the 
mean difference is 7*53 days. 

The ten minima give 

Period =46 1 '45 7 days. Epoch=i878, May 28-85. 



HF' Photomttry t^ H 

OtlnbJdag tbe dates of iriinima from ifteM Omenta, tLe greatest 
difference betweot ibe cal«i]at«d and ofaAertW datee ie 21 '66 days, 
and the meao diSei«Dce 8*39 Jb^- It is erideul therefore that 
Om pniod of this ranable is sabjett to omsiderable uregularitieB, 
whiirh occasioaaUy amoimt to about one trr^Dtieth of its mean vbIiir. 

Tile mean magnitnde at masiinum b 7*9, and range of variation 
0'$. The mean magnitude at minimnm is lO'S with a range 
of nuiatwra atnoantfng to z~z m^rutades : but it must be ob- 
•iTTiil that ifae magnitude at minimum gradually decreased from 
9-4 on Ofitoher 20, 1S70, to ti-6 on March 3, 1SS2, since which 
tiaie tbore has been a slight increase. 

A noteworthy feature in the cfaanges of this mriable is the near 
equalttj of the time? of its increase and decrease of brightness, the 
former being 230'03 daja, and the btter 23i-zS days. 

The ObBOrvatory, Birkdile, Soothport, JOSKPH BiSSSDSL 

1S8+, Dee. II. 

Photometry of Saturn's Rings. 
Thb hope ejpreeacd by Prof. Seeliger. that his investigations on 
the varying brightness of Saturn's rings would direct attentioli t« 
tliis branch of photometry*, has already borne fruit. From a 
recent paper t by Dr. Muller, of the Potsdam Observatory, it 
appiitrn that he has bc«n engaged since 1878 in regular photometric 
ohwirvations of the Satumian system, with the Wew of definitely 
OMtAbliMbiug the dependence of its brightness on the position of 
the ringn. After repeated trials he gave up the hope of observing 
tlie rings alone, and hence the results published depend on the 
t«t«l light of the ball and rings. The observatioas were made 
with a, Ziillner photometer by reducing the image in the focus of 
tfllftucopo tfl a perfectly rounded point." As the bright stars a Tauri 
and a Aurigffi were always in the ricinity of Satnrn, they were 
taken as comparison stars, so that, as these were repeatedly com- 
pared inUr ae, the observations can be referred to Ziillner'a standard 
(a Aunga)). Tlie results rest upon 150 measures taken between 
1878 July and 1884 April. Taking for abscissa the angle of eleva- 
tion (0 of the Earth above the plane of rings, and the correspond- 
ing observed log. of brightness (log H) as ordinates. Dr. Miiller 
deduces the foUowing table from the mean cvirve :— 
'■ LogE. 



■ 9-879 

• ' ObBervatorj, Vol. y\\_ p. , 
t Astron. Nacbr. No. 1631. " 



EokH. 

■ 9' 907 
• 9-935 
. g>962 
. 9-989 

■ 0-015 
. 0-041 



I'nfQ vUrh it foflnn tfairt «^?a d» Kc« i 
the plane of rios^ tke Ita ht i xuiwJ &«■ i 
']wt 3'4 tim'^ rWt ramroj xVb the Bntii i 

abora tfatur pUoe is sft-j per ^mL of ike h 

Cbnqwring thwe ^ 
Dr. HuUer fboiMl t^i ■ 
TShwof logH I 
diflbrenee gisdmllT 4 
tbe grealer. lli* M 1 
brigUiHM of Satan vitfaoMt tfeng^ 
60 days before 




ThuK 



3 to si 




Nat. io log H as olwened 60 Aa.n tifipi sod 60 dan 
tion. This maj be aecniintBd for. im aaaa ■iwiuii, br de pbwea 
o( Satuni, as well as id tlie tlUkivuice of ahitafe of Satnni ^av« 
tile hoiizon at tbe tuue of ebaratioa. Dr. MaUer tldnb tbu n 
have hei« ^^tmc- data as to tbe amn^awnt cf ibe partkts of tJie 
finga, uiil aUo a« to the wemk^uagafSgbl nnril rlj HHr lAaritrrr 
In MHKluduig his paper. I^.MnDef nHBpares the «aaipatcd bri^hit- 
u^of lin^ derired fnns dw &jraiils of ZSBaer and Seebger 
'viSi Hie bngbtnes as obaerted br kunM^, with tbe Rsolt tbat 
wiilst 8eeIi^r*B {onaaiii {j an If inaj be sud to satufr tbe obaer- 
n&m, Ziiihier's tbeorr repreacsts them fullt. T. Lzwis. 
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CORRESPOSDENCE. 

To iKf Biitor of ' The (XMrnitoty: 
Prime Meridian Conference. 



I think everybody who is in tiie habit of tisiug civil jmii 
aattoaomical time must be dncerely glad that tre have at leugth 
proved at< some satisfactory eolutioa of the ditiiculty of h.1^'iug to 
<^ vith two times when ooe ia quite enough. 

Bnt my chief obji^t in writing to yon on this subject is to ask a 
question respecting the elements in the Kautical Almanac. M 
p^Hent the Sun's elements are given for apparent and mean Huuii a|. 
Ureenwich, and the Moon's meridian passage, p. iv of the mouth, Is 
pvenin aBtrouomical time at Greenwich, Now the queslioii ia, 
riU this be allowed t-o remain as at present and giveu for Noon at 
Jreenwich or altered to Midnight ? 

. very importaut to stamen that this question ahouUt t 
ettled officially ; and as I uaderalaud the A8troDomi.'r Royal iututtdj 
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ad<^ting the new metfiod on Jannarr i. 1885, seamen are nntonUj 
asking the question, U the Nautical AlniMLac to be altered and the 
San'a declination, equation of time. Sua. given for o' at Greenwich or 
for 12' or Noon m at present. 

Of courae we know, as the Nautieal Almanac is published four 
years in advance, it vrill have no effect at present : but stil! I think 
if we could get some ofEdal intimation of what is intended 
it would remove any doubts which may exist. 

If theXautical Almanac is left a« at present, the Declination 4c. 
would aimpiy have to be reduced to what it would be at so many 
hours, miuntes, and seconds before or after noon when the ohaer- 
vations are taken, which of course everybody understands, and 
nothing can be simpler. But if the elements are to be given at 
midnight, or o" at Gtreenwicb, it ought to be modified to save 
confnsion. To sum it up in a very few words. Are we to reduce our 
elements to Noon or Midnight at Greenwich ? 

1 1 Hanorer Buildings, YouTS^very truly, 

Southampton. 



DCHCAIT FoBB£B. 
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Twiliffht Fireballs from Mvsca. 



The twilight fireball of November 3, 1884, observed by the 
Eev, S. J. Johnson as it passed slowly through the stars of Canes 
Venatici, evidently had its origin in the special shower south of 
Musoa, described in the ' Monthly Notices,' Vol. xhi. pp. 34—7. The 
maximum probably occurs between November 1-4 ; it appears to 
have given the largest munber of fireballs on November 3. 

The direction of the large meteor above alluded to accords 

Sreciaely with the radiant-point in Musca, and its appearance, as 
escribed by your correspondent, is also in conformity with that of 
many other fine meteors from the same source. 

Large fireballs rarely come alone. In the present instance we 
find that on November 3rd last, at 9* 15" (Paris time), a bolide, 
remarkable for its brilliancy and startling effect even in the 
presence of the full Moon, was observed at several stations in the 
south of France, and at Morges on the Lake of Geneva, Switzerland. 
At Hendaye (Basses Pyrenees) it appeared in the E.N.E. at a 
" declination " of about 50°, and travelled in a direction from S.B. 
to N.W. At Irun it passed from sonth to north, leaving a luminous 
train and eclipsing the brightness of the Moon. 

The descriptions, which do not well agree with each other, would 
seem to indicate that this bolide probably belonged to the same 
stream as that o£ the GrebaU observed by Mr. Johnson earlier on 
the same evening. 

On November 2, 1880, at 4'' 56" p.m., a fireball was seen from 
several stations near London, moving slowly in an almost horizontal 
path near the planet Jupiter, then in Pisces. The meteor was very 
brilliant, thougli the strong twilight greatly moderated the efect, 
and its path proves it to have been directed from the radiant in 
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Muaca. It could hardly hare befn n Tanrid, as the divergiiig (oa 
of this Dhower was betow the horizon at the time of its apparition. 

On Norember 8, 1876, at 5" 4" p.m., a large fireball appeared in 
the twilight of the western sky. It was aeen from many parts of 
Bngluad, aud Prof- Uerachel derived the approximate raitiant at 
53° +20^ ( + 5°)- fo that this meteor aupplies another example of 
ibe brilliant character of the shower in Musca. 

On NoTember 3, 1872, at 5'' 30"" p.m., a lireball, estimated 4=1, 
wneseen at Glasgow, traveraing an arc from 10° left of n Auriga 
toneap the N.N.W. horisoti, where it disappeared behind a cloud 
»ft«r emitting a shower of red aparka. This fine meteor a!ao had 
a direction consistent with the radiants-point of the Muacida. 

Twilight fireballs were aleo observed on November 4, 1873, at 
4* 56"", and on November 6, 1 876, at 5" 45" (Paria time), the latter 
being httle leas in diameter than the Moon, but their recorded 
piths are opposed to the idea that they belonged to the eame stream 
K those previously mentioned. The one aeen on November 6, 
'876, may, however, have been a Taurid moving very alowly in a 
fflnch foreahortened eourae near its radiant-point. 

The conspicuous apparition of these several fireballs in the 
evening twib'ght of the first week in November is interesting, not 
only in proving the extreme richnesa of the shower from Musca, 
but itE showing the neceasity for further observations of a meteoric 
epoch now so definitely eetabliahed. And this epoch derives a 
'pea*l character from the singular luatre of its meteors and 
tiieii annually recurring visibility. That so nmuy have been wit- 
nessed in the evening twilight has perhapa little significance, 
bMg more the result of accident than of any special distribution ; 
but we cannot help remarking on this undue prevalence of fireballs 
"t M hour in the evening when the chief radiant in Muaca has 
onlyjnBt risen above the E.N.E. horisMu, and is therefore moat 
"lUvoarably situated for the presentation of its meteors. 

Aetothe Taurid fireball epoch, that comes later. The maximum 
" Kaebed about November 19-23 ; but large meteors occasionally 
™1 from Taurua much earlier in the month, and I have aeen them 
wlaleas the 27th (in iSao). Thus the Earth has hardly emerged 
from one prominent stream of fireballs before it encountera another, 
equally rich, and pursuing a nearly concentric direction. Indeed, 
daring the first half of November there is a contemporary activity 
oi the Muscids and Tanrids, though I believe that, aa regards 
finbaUs, there is a marked difference in epoch, the Muscida being 
umianally large and bright on November 1-4 and the Taurida 
on November 19-23. Slow motions and bright traina of sparks 
tm typical features of these streams. Many large Muscids are 
alBO seen during the last half of October, notably on October 17-22. 
The Tanrid fireballs often detonate and are therefore aerolitic Id ^ 
tAsraeter. Tours faithfuUy, 

BrisU, Deo. 6, 1884. W. F, Dbnsino. J 
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The Omt Spot on Mam. 

Sir,.— 

Plpjise allow me to any ii few worda nbout tli" " Oral Spi»t '' 
I observed ou Mara on Feb. 27th, nnd deacribed iii mv p!iper 
.'jitit-led " The Planet Mars ia 18B4," printed in ' The Obaervalflry,' 
V.il. vti. p, 369, as from your remarks on this object it ia obvloua 
I have not made myself clearly underatood. 

The extended, narrow and (liffiised ^ravish inirk corresponding 
to the " Oceantis FluWus " of the map of M. Schiaparelli is alwars 
more or less visible tinder good definition and clearness of the 
atmosphere of Mara; since 1877 I have seen it very frequently and 
drawn it about 40 times. AJthotigh in the " Ocean na Flavins," 
the oval spot observed this year is alti^ther different from what 
I have seen before in its place. I have seen it but once. It was 
quite distinct and considerably darker than the two faint branches 
of the " Oceanus Fluvius " extending on either aide of this object, 
and also than the " LwBtrygonum " running southward. In fact 
it appeared quite conspicuous in this spotiess region and almost 
isolated. The figurea accompanying this paper not being very 
esnct reproductions of my drawinga, I send you a copy of the 
original repreaented on Fig. 3, which has a very close resemblance 
with it •. E. L. Truuvklot. 

Obeervntoire do Meadon, Dep. lo, 1BS4. 

Neptune. 
Sir,— 

Careful photometric measures gave Nov. sg* 9" 44"' 
G-.M.T. as an epoch of maximum brilliancy : but the variation waa 
only 0-4 magn. between mas. and min. The period of ■j*'-^a 
observed last year has been fully confirnied. 

jEimaica, D«c. 3, 1SS4. MaXWSU. HALL. 

NOTES. 

The Natai Obseevatoht. — We have received Mr. Neison's 
Keport as Superintendent of the Natal Ohsen'atory, for the year 
ending May 1, 1884. From the Eeport it appears that Mr. 
Nelson is doing good work in Astronomy and Meteorology, as far 
as the instrumental means at bis dispo^^al allow Iiim to go. The 
excellent 8-inch equatoreal of the Observatory is in good working 
order, but the weather has been bo unfavourable for observation 
that little work has been accomplished with this instrument. 
Sereral observations have, however, teen made of Pone's Comet and 
a few of the inner satellites of Saturn. The few fine nifthta that 
there were through the year were necessarily taken up by work 
with the transit instrument, with which have been observed transitB 

• [ M. Tronvelot Ubb aant us with the aboTo a THry beautiful Mpy of ilia 
drawing of Mara of 1SS4, Fab. zy, -j^ 45™, which fuUj boars out his rerourkfl. 
Thft Qteennich drawing of iSSi, Jan. 9, ii" i", shows the same spot difltinetly; 
but ita ehai>f iipnoars eomewhab diiFereat, oblefly, no doubt, from tlie elTect of 
fbreBbortauing. — ii!i) .J 



of Stsn, of the Hun, of the Hon'* limh, nf tW I 
UnrchiKoi A, and chaemXiam of Zeakfa fa itr btttnle— the 
iDstraaient being adapts to deteranintiaDs ot dtSenttoM of iImji- 
imtion. Mr, Xeisoti s more direcdir olilitMnui a-ort: cniwut* ia 
tin* dissemination of tiine UunuelKNit tl>e Cc^oar, ■ work wfaidi 
appears to be done in a rerf Ibcvoo^ buumt. TV rt*fl of the 
OWvatorv oonsist* of tbo •strananw, t]ie a*tiM»iit ••troDoam*. 
anil 1 computer, and ne hope tlial valnaUe work, awful to the 
Culony in particuJar and to the (cienee ol astranoMy ta gmcnl. 
maT bii turned out by Sir. Numd and his staff. 

Thi EqcATOBEAL Com£. — M. T«pwj. in pfwenting to the 
Actdemj of t4(?ienc«« the reftutts of hia teals of &o BqnaloTMl 
Coude which has now been em:t«d for two jears, at the Puv 

Obetrratory, dii"ides them into fi»e h^ads; — 
I. Stability of mechanisni. 

1. Power of SepsratioD. J 

3. IJoantity of light cooreyed to focus. H 

i- Fscility of obaerration. ^ 

5. Elpense of inatnuneBt and the building containing it. ' 

H, Loewy concludes that it is <^ual to. if niiit rtupt-rior to. oHinaiy 
e^oaloreals in stability, whilst a glance will Butfice to show it« 
gfeat superioritv^ as a working instrument. Its power of sepata^ 
tion IB perfectly satisfactory. It separates w Leonis, whose com- 

EoaaKs are o"-^ apart, i. e. it attaiiis|the limit as>igned bv Foucault 
ff objectives of o^'s;, and is equal if not superior to the West 
Bqualoreat of 0*^31 aperture. That the quantity of light trans- 
mitlfld to foeua is very little, if any, less than usual was shown by 
observation of stars of mag. 13'5, and also by observations of planet 

144, which is of mag. lyS- 

Ak Obsektatobt rs Totttjcis. — The Hon^-Kong ' Daily Press ' 
sUtes that the new Commander-in-Chief of the French army in 
Tonquin, Geueraj Britre de I'lale. has given orders to ha\e a 
■Meteorological Observatory erected in Hajphong, to sen'e as the 
bwia for a network of meteorological stations with which it is 
intended to covereventnally the whole of Annam and Tonquin, and 
wbiob will be in telegraphic communication with the Hong-Koug 
Observatory. The French Resident in Haiphong «-iIl have charge 
of the erection and organization of the new obaenatory, the 
fonndation of which will no doubt mark an era in our knowledge 
of the meteorology of the Further Indies." 

The advisability of founding the new observatory was suggested 
to the Commander-in-Chief by Dr. Borius, Surgeon-General, «ho 
IiwfwsometinieBupplieda want by voluntarily making observatioua 
ifli his private instruments. Through the courtesy of the 
iperintendenfc of the E. E. A. and 0. Telegraph Conipmy, 
r. Borius was enabled to exchange observations twice a dny u itb 
^_^ Hong-Kong Observatory, and to receive information about i 
iTphoons from here, the uecessitj' for which whs made apparent by j 
ue disastrous typhoon of the 8th July, that ravaged IluiphiniH;, 



t be roDne of which WM forwast ben bv the Oorernment AstFonomer, 
« hoae subaequeat l«iegrams Dr. Bonus sUles to have produced 
grrat effect and to hsre oonnnced the most sceptical. 

Sew HiDCcnos or Lacahj^i's OssEaVATioKa. — Part I. of 
the Report of the Saperintendent o£ the CS, Coast &nd Geodetic 
Hnrrey for the year ending 1SS2, June, contains, in an appendix, 
an ac<wunt of the new reduction of Lacaille's observations by Dr. 
Powalky, and a report thereon by Prof. C, H. F, Peters. Dr. 
Powalky pointo out that in eatimating the value of Lacaille's 
observations w« must carefully distinguish between his " Aatrono- 
mije Fundaments" and his " Mierometrica! Observationa "- — the 
former being, in the opinion of Dr- Powalky. almost equal in point 
of accuracy to those of Bradley, whilat the latter are certainly of 
very much lees value. Prof. Peters in bis report sava " the new 
reduction of the northern stars, which admit of comparison, gives 
a favourable idea of Lacaille'a observations ; the declinations espe- 
cially appear not inferior to Bradlev's." The imperfection of 
I^icaille's eolar observaHons is to be regretted, as the fact of 
Dr. Powalky having to assume the equinoctial point in congruity 
with Bradley's observations prevents the use of Lacaille'a B.A.'s 
being used in research concerning the precession constant. The 
declinations are also to Bome extent dependent on Bradley. It 
baa been generally conceded that the catali^ue of Lacaille's stars 
published by the British Association does not do justice to the 
observer's skill. The labours of Dr. Powalky in preparing a cata- 
logue of the principal stars is an important and necessary step 
which will prepare the way to a re-reduetion of the zone observa- 
tions, which will, we trust, be undertaken when the real value to 
be placed on the observations is generally known. The small cor- 
rections to Dr. Powalky's results, rendered necessary by Dr. 
Anwers'a recent redaction o( Bradley's observations, can be easily 
applied. The great interval between the observations of I^caille 
and recent observations at the Cape Observatory will cause astro- 
nomera to hail with satisfaction a prospect of these observations 
becoming available for a discnssion of the proper motions of 
southern stars, 

The Theoet of Absbbation. — In the October number of the 
'Bulletin Astronomique ' M. Folic has published a criticism on the 
late Yvon VUlarceau's theory of aberration, to which the attention 
o( astronomers has recently been directed anew by the publication 
of Nyren's valuable paper on the constant of aberration. M. Folie 
oontends that it is necessary to take account of the total resultant 
velocity of the place of observation in cousidering the phenomenon 
of aberration, this total velocity being the resultant of the velocity 
of the Earth in its orbit, the velocity of translation of the solar 
syatom, and Iho velocity of rotation of the place of observation. 
Anil that, whenMisViUarceauholdsthat the coeffioientof aberration 
«m,v be i-oprtMt>iited bv i'/(V . v'), where v is the velocity of the 
bitrlb iu its orbit, V tne velocity of light, v' that of the motion of 
triuislutiuii of Ibo solar system, and (V .i'') the resultant of the two 
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IgSSj ' Noteg. 

Itttter, the true expressioo is u/tV.u.v'.t;"), where the denominL..,^ 
is the reaultaut of the velocity uf ligbt niiil o£ the tot«l velocity 
of the place of observation, as explabed above. M. Folie also 
coBteuds that Villarceau bus completelj' omitted in hisfonndte the 
terms arising from the systematic aberratiou (>'. e. that part of the 
pheuomenon which depends im the motion of the Bolac Bygteni). 
The complete formula are : — 
a, cos a COB 3 = COS a cos 5 + « COS A cos J) + a' cos A' cos D' 

+ a- cos A" cos D". 
n^ sin n COB a = sin n cos S + « siuAcos D + «'sin A' coa. 

+ a" Bin A" C09 D". 
a, sin 3; = ain -f « sin D -(- n' sin D' 

+ a" Bin D". 

where 0,, 2, are the apparent (i. «. affected by aberration) co-ordinates 
of a star, a, S the true co-ordinates ; A D, A' D', A'' D" those of 
tLe points towards which the plat'e of observatioD is inoring on 
sooount respectively of the velodtiea which have been specified ; 
also u, = (V.i'.ii'.v")/V, tt = vJV,a=v'/Y, and a" = v"/V. 
These complete formulie differ from those usually employed by 
tteterm inn', which Villarceau.iu common with other astronomers, 
his negleL'ted, the general idea being that thia term is a constaul, 
vhich therefore may be treated as a correction to the mean place. 
But thia is exact for a period of time extending over a few years only 
(indmling of course the case of annual aberration), since after the 
li^ of years the variations in the coordinates of the point towards 
which the Kmiia moving cause variations iu the co-ordinatea A' D', 
which ought not to be neglected. In order to show that the complete 
coefficient, as defined above, appears in the correction to a star's 
appareat place, M. Folie, confining himself to the case of annual 
gwcentrio aberration (t. e. neglecting diurnal aberration), finds tiie 
foriDQla for the change in R.A., arising from aberration, expressed 
in terms of the apparent co-ordinates, viz ; — 

cot(c^-a)=cot (a,-A)-|' — -p^ ^^;_^^ , 

EU the true co-ordinates of the star are unknown, whereas 
ffiipresslon generally used is 

i. , V «. / i . , 1 cos 3 

cot (a,-n) = cot (A-a) + " ^oa D sin (A-«) ' 

In the former of these the coefficient of annual geocentric 
aberration is a^/a = v /(V ,v. v'), which differs from Villarceau's 
coefficient v/(V . v') by the omission, in the latter, of v, the velocity 
ot the Earth in its orbit. In the latter expresaioQ the coefficient 
18 1 Ja=v/ V. But M. Folie adds, geocentric aberration ia a pure 
abetractioD, except for the poles of the Earth, and therefore 
(introducing the velocity of rotation of the place of observa- 
tion) the complete coefficient of aberration is ti /(Y .v ,v' .v"). 
The difference between this coefficient and the preceding value 
I v/(y .v.v',) is, of course, practically insignificant *. 

* For the effaot of ^etemBtic aberration on the apparent place or n doavM 
DOlar itar, uea Prof. SeeligerB paper, ' Aatrou. Naohri^tou,' Ho. ' 
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Ad editorial note to M. Folte's paper ahowa how, by making 
eertiiiu aastimplioua, VUiaruuau'a theory i^n be deduced from the 
oompleie formuJiP given above. 

New R.|''.ii Siiiis. — Mr. Boroard reports the discovery (' Sidereal 
JUeBsenger,' No. 29, p. 285) of three remarkable red stars. " They 
are all 7tb magnitude nearly, and strikingly resemble each otlier. 
One is in UA. 5" 38" 43"-4, Dee. +30° 39'-! (iS84'4). Another 
in B.A. iSf' 58" :2-2,Dec. +5= 59' (1884-0). The third is som&- 
whero in the drapery of Sagittarius, although I have not found it 
again. With the g-iuch telescope and a power of 30 diameterB 
(Held 14°) these objects resemble a drop of blood, Ihey are so 
intensely red. They are more remarkable in this particular than 
any I know of." 

Transit of Comet 1S84 ^(Bahnakd) oteii felTAKa. — M. Ginids, 
at Haiut-Pons. observed this comet on Sept. 11, when it was just 

Eaesing over a star, whic-h gave it the appearance of having a bril- 
ant central nucleus. On Oot. zo Mr. Barnard observed it pass 
centrally o?er an 8th or 9th magnitude star, lie says (' Sidereal 
Messenger,' No. 29, p. 284) — "Daring the progress of traneit, 
though the star shone through the comet's very centre, I was anr- 
prised at the star's continuous dickering and occasionally almost 
total disajipearance, at the same time an 8th magnitude star in the 

same field was steady.'' 

Aii^BED Eclipse at thb Death op Nebva.- — In a recent com-" 
inuiiicatiou to us Mr. Lynn su^ests, anent the alleged eclipse at 
the death of Nerva, that as an eclipse of the Sun did actually occur 
on the same day just six years earlier, it is possible that the author 
of the " Epitome," who was writing of an event that occurred 300 
years before his time, may have noted the coincidence of days, 
without remarking that there was an interval of sis years between 

the two events. 

Enckb's Comet,— Prof. W. Tempel, on the evening of Dec. 13, 
discovered a faint nebulous object, which he believes to have been 
Enche's Comet. It was smaller than Barnard's comet, very faint, 
and without any central condensation. A comparison with W,B. 
22''-874 gave the apparent position of the supposed comet as 
B.A. 22" 44° z5'-63 and Dec. +3° 44' 26"-3. 

Peof, Kbwoomb has been appointed Professor of Mathematics 
and Astronomy in the Johns Hopkins University, Baltimore. 

W"b regret to learn that Dr. Th. Brcdichin has resided hia 
position as Director of the Moscow Observatory. 

Peof. Hitqo GvLTfiN, Director of the Stockholm Observatory, 
who was offered the position of Professor of Astronomy in the 
University of Gottingen, has, in consequence of a liberal offer from 
the King of Sweden, decided to remain at his present post. 

MisoR Planbt No, 242 has received the name of Kriemhilda. 
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-i;';mminnM Times of Transit of the ijreat JUd Syd i« 
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dark Mt. This depreasion seems, however, less conspicuous than 
formerly, and is eyideatly gradually smoothing off into the ev( 
tenor of the mat^n of the lielt. 

The red spot has been observed here on the CM. as follows 
h m Longitude, 

1884, October 3 . . . 



November iS. . 
a?.. 



17 26 
16 16 

18 36 



309' 



ver^^l 



December 20 12 40 134 '7 

I'he eciuatoreal white spot appears to be greatly m advauie ul 
its time. It passed tiie C.M. oiiDec. 18 at 16" 58'" (Long. 335'''z), 
and on Dec, 20 at 18'' 6° (Long. 333°"5). Edalivelj to Mr. 
Marth's ephemeris (' Monthly R'oticea,' Vol. xliv. pp. 454-458) it - 
is now 43'4min. = 26°'5 of Jovian longitude in front of itacomputed 
place. Its motion has been greatly accelerated, andits appearance 
are brilliant than ever. The times in the above table are based 
on my observations from Nov. 27 to Dec. zo, 1884, which give a 
period of g" 49"" aS'-g ; but the disk of the planet should also be 
very carefully eiamined near the times given by Mr. Marth in the 
Notires ' above referred to. 
The longitude^ in each case ftre aompuled on the daily rate 
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THE OBSERVATORY, 

A MONTHLY EE\TEW OF ASTRONOH 



MEETING or TEE EOYAX. ASTRONOMICAL SOdETY. 



January 9, 18S5. 
E; DnNKiif, F.E.S., President, in the Chair, 



Secretaries : E. B. Ksobbl, Esq., and 
Lieut.-Col. G. L. Ttjpman. 



ipe^B 



The Minutes of the lust Meeting were read and confirmed. 

The thanie of the Society were unanimously voted to the rea] 
tive donors of the 52 preflents announced. 

The Prmdmt. I have to inform you that the Council have this 
day awarded the Medal of the Society to Dr. Uuggina, for his 
ot»ervationa of the motion of stars in the line of sight, and for hia 
photographic spectra of stara ; and I am sure you will all second 
the Council in their deciaion. (Applause.) 

Mr. &iobel explained that, partly in eonseiiuence of the length of 
the papers, most of which had to be corrected by the Assistant- 
aecretary, and partly by the necessity of re-cutting one of the 
woodcuts, the ' Notices ' would not be ready for some days. 

Mr. Spifta read a note on an observation made by hjni on 
Not. 23. "While examining Saturn with a telescope of 10 inches 
aperture, hia attention was drawn to a point of light near the 
inner edge of the ring. Applying hia occulting eyepiece, he found 
that the brightness was unmistakable. He could not say how long 
it lasted, but probably i| minute. He could not say that it was a 
star, but Mr. Bryant had ascertained that there are 4 stars which 
might have been occult«d by the planet : one of these was of the 



Mr, Halyard. It could not have been a eateUite, with the 
rings in their present position. 

Mr. Stone read a paper on " Screw-wear, as afiecting the N.P.D.s 
of the Cape Catalogue for i88d." With regard to Mr. Gill's state- 
ments as to serious systematic screw-errors in the north polar dis- 




88 Proceediriffs at MeeHng of IpJo. 54. 

tancee of the Cape Catalogue for 1880, Mr. Stone Bwd that it was 
much easier to eay tbat there was a relative wearing of the screws 
between 1856 01101879 than to prove it. It was perfectly true that 
two aurfacea which rub must to some extent wear! but the question 
whether the relative wear was sufficient to land to serious errors 
could only be settled by ejcumining the facta of the case. He had 
directly examined this question for the Cape Circle both in re- 
gard to the screws as a whole and taking different parts of the 
screws. The results of the observations of the nadir points at 
o revs, and 2 revs, in 1875, as printed in the Cape Besults for 
1875 and for 1877, showed that, so long as the observation was 
confined to the five or six threads of the screws in constant use, 
the deferta of the screws were confined within narrow limits, but 
that the employment of one or two threads outside the necessary 
range soon brought relative errors into existence. Such rapid 
increase of errors showed tbat it is utterly useless to compare 
errors of screws at different times, unless it were certain that no 
change had taken place in the adjustment of the index from which 
the revolutions were taken. Adjustments were, as a matter of fact, 
made from time to time, and that was probably the e^lanation of 
some of Mr. Gill's residts. The Cape IVansit Circle was used from 
1856 to i86o,when the screws were new, and a considerable number 
of observations have been made of stars, which were regularly ob- 
served at Greenwich since Bradley's time. He had compared the 
places of these Bradley stars in north polar distance, as given in the 
Cape Catalogue for 1880, with the Cape Catalogue fori 860, bronght 
up to the epoi.-h 1880, with Peters's constant of precession and adopted 
proper motions. There are 92 stars for comparison between the two 
Catalogues, and he found there were only two eases in which the actual 
difference amounted to 1". He was quite aware that no instrument 
was perfectly independent of systematic errors ; but he felt perfectly 
sure there were no such large systematic errors of the land that 
Mr. Gill had indicated in existence in the Cape Eesults, Mr. 
Gill had given also the difference between the right ascensions 
of the Cape Catalogue for 1850 and 1880 when reduced to a 
common epoch, and the difference came out about o'"o6 ; but there 
was no material on which to make an accurate determination of 
the proper motions of Southern stars. They could not bring up 
the places for twenty years with sufficient accuracy to justify any 
attempt to base on such differences instrumental systematic errors- 
He had compared the Catalogue -places between N.P.D. 124° and 
170° with the Melbourne Eesults for 1875, but instead of a large dif- 
ference he found it + o*-o2. He hoped Mr. Gill would not attempt 
to apply empirical eorrootions to his results. There were consider- 
able differences, quito as lat^e as Mr.Gill stated, betweon the system 
of clock-stars that were actually adopted by astronomers for their 
work. It would be impossible to say that within o"-2S there might 
not be systematic errors ; but beyond that he saw no indicataons of 
it, and it was obvious that if the individual errors from the range 
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of icrews were confined within limita of three or four tenthm ti 
coiilil not get any large ayslematie errors in north polar dlsbinoe. 

Tk Frmdmt. I am glad Mr, Stone has come before us with 
this eiplanfttion. Having examined the places of several stars in 
the Catalogue and found them correct, I was surprised to find that 
corrections for aystematic errors, depending on the screws, were to 
t» applied. No douht the wearing of screws has some effect, and 
I do not think Mr. ytone will deny it ; but I cannot agree to ho 
i»rge au effect as Mr. Gill suppoaes. I think Mr. Stone's expltt- 
mitioii ^ very dear one, and that he has answered Mr. GUI fairly 
on tlie question. Great honour redounds to Mr. Stone for hia 
C»pa Catalogue, aud I have no doubt it will come out unscathed 
from any reflections cast on it, even by Mr. Gill. 

Mr, Knobd read a note on two etara in Ptolemy's Catalogue. 
Tbfl descriptiona of the eighth star in Scorpio and the second star 
in Orion, aa given in the 'Almagest,' are not correct. Eeceut trana- 
Istora, in deaeribing these stars as red, have rendered the f«xt as 
tbej thought it ought to be rather than what it actually was. He 
WM aaanred that in the Arabic there was no word to express 
wlonr. He had eiamined the Arabic veraions, and had founa the 
following words applied to the stars i — el husi, d ehun, el liiUl, el 
•""^d, sad el harah. These forma in Arabic were very similar. 
The firet three coidd not be found in any lexicon, and were pro- 
hably errors of the copyista ; el harad meant saUowneas or pallor, 
Md also wai-like, and waa derived from a word meaning fierce or 
fiery. He had also an explanation to give why 60° often occurred 
in Ptolemy where 90° was meant. Each figiu« was remembered in 
Arabic by a name, and the names for 6 and 9 were two forms of 
the letter s, so that one figure might easily be put for the other. 
His reason for bringing this subject forward was that Prof. Petera 
was engaged in the endeavour to obtain a better edition of 
Ptolemy's Catalogue, and that he also was assisting in tliis under- 

77ie I^-egident, I am sure we are much obliged to Mr. Kuobel 
for his communication. Anyone taking the trouble to investigate 
old archives, in the hopes of elucidating some of these points of the 
early history of Astronomy, is doing good service. I know that a 
whole day may be apeut in deciphering a aingle line of these old 
manuacripts, and 1 am aure we must aB admire the patience shown 
by Mr, Knobel in iuveatigating this point. 

ColoTid Tvpman read a paper by Mr. Doicninii on the periodic 
time of a Cent-auri. The paper was in reference to one by Mr. 
Powell which appeared in the 'Monthly Notices 'for November 
last, in which that gentleman stated hia belief that the period of 
this binary could not be less than 86 or 87 years, Mr. Downing, 
however, shows that a period of about 76 years would satisfy, 
within reasonable limits, both the observations made before Her- 
Bchel's time, and also some measures made last year by Mr. 
Tebbutt. 
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Mr. Stone. Some southern observers have been using a Cen- 
tauri for their inatrumentBi correctiona ; a surveyor in New Zealand 
bas found the catalogue-place considerably ont. This is perfectly 
true, the mean proper motion of the two atara ought to be used. 

Mr. Knobel exhibited a new aeries of graphical representations of 
orbitB prepared by Mr. Marth ; in this dingram a circular orbit in 
the plane of the ecliptic was represented by a dot, whOe a line 
represented an eccentric orbit in the same plane ; an eccentric 
orbit inclined to the ecliptic is shown by a circular arc, and so on. 
These graphical charts were intended to serve in the investigation 
of close proximities, 

Mr. Knobel read a note by Mr. Franks on Prof. Pritchard's com- 
pariaon of the light transmitted by refracting and reflecting tele- 
ecopea. Mr. Franks contended that J)r. Bobinaon was not the 
only authority : contributions on this subject could be found in 
the ' Astroromical Eegii:ter' for 1867 and 1872, the ' Aatronomiache 
Nachrichten,' and also in the 'English Mechanic' for 1879, Prof. 
Pritchard had not fulfilled the conditions to be observed in such 
comparisons; difierent observers were employed, different wedges 
and eyepieces were used, and the telescopes bad difierent foci. 
He could not concede that the reflective power of silver was greater 
than that of speculimi metal, nor could he quite assent to Mr. 
De la Eue's rtatemeut that speculum metal reflected actinic rays 
better than the silver on glass, betaoEe, if that were so, how was it 
that speculum metal imparted a distinctly red tone ? 

Mr. Common. 1 am glad of this opportunity of stating that 
since Prof. Pritchard read his paper, 1 have carefully considered 
the snbieet, and have come to the conclusion that the lines I rather 
hurriedly went on were wrong ; Mr. Franks appears to have 
trodden in the same course. The angle of incidence of the cone of 
rays has nothing to do with it ; and whether you place the medium 
whereby you extingiush the light in the focus or not, is immaterial. 
The fact of two wedges being used does not injure the results, 
because their relative effect was accurately gauged and taken into 
consideration. The only conclusion I am able to come to as regards 
'the results obtained by Prof. Pritchard is, that the surface of silver 
experimented upon was not so good as it ou^'jht to have been. My 
own opinions as to the relative light-transmitting powers of silver on 
glass, newly polished, and the best object-glasses, coincides with those 
of Dr. Schroeder and Prof. Ziillner. From an exhaustive series of 
experiments, these gentlemen came to the concluaion thrt the reflec- 
tive power of newly deposited and well-polished silver was greater 
than the transmitting power of any object-glaas ; but nCter a very 
short exposure to the atmosphere this superiority was lost, and the 
two became of equal power; after this it gradually lowered, and 
came to an almost permanent state inferior to the ordinary object- 
glasses. "With respect to speculum metal they found that at the 
outset it was infenor in reflective power to the newly deposited 
silver ; but that after a time the two kept pretty close together. 
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the speculum always being a little the inferior Eqp the same Iqb^ 

of time. I must say that having tried the wedge as used by ^>f, 
Ptitdurd, 1 am rather a believer in it, and ae regards the companv- 
tife pwera of the inatruments actually experimented on, we can- 
Dpt doubt the result of hia reeearuh ; but the general question as 
b^tvmi reflectors and refractors, 1 do not believe we can deter- 
iMne; for had the reflectors been newly poUs bed, their power of 
blingiag the light from a star to a focaa would in all probability 
bavfl been found to exceed that of the refractor. The question is 
worthy of diacusaion. I believe Prof. Pritchard's method Je cor- 
rect, and I cannot agree with any of the remarks made by Mr. 
Franks. 

Ht, Banyard. Mr. Common has omitted one element which is 
I'ery important ; I mean the thicknees of the silver film. A great 
deal of light passes through a thin silver &!m. 

Mr, Knohel. I have received a letter from Prof. Pritchard on 
this Bubject, in which he aaya the mirror waa silvered originally 5^ 
jeara ago by "With ; it has since been re-silvered, and when quite 
fresh its power was measured — the difference being less than five 
per cent. 

Mr, Sanyard, Perhaps the film on the second occasion waa 
veiy thin. 

Mr. Sand Oajiron. I think in experiments of this kind it would 
be well to substitute a prism for the flat as a second reflector ; the 
reflective power of the prism could be easily ascertained, and it is 
less variable than the flat. Prom experience with an 8J reflector, 
I alao find an increase of light. 

Capl. ALnet/. With reference to Mr, Banyard's remark anent 
the thinness of dim, I may aay that it would affect the violet rather 
than the most luminous rays. Thickness or thinness of film has 
therefore practicaUy very little to do with it. Mr. De la Eue's 
remarks at the December Meeting in regard to the actinic rays 
were quite correct. Perhaps I may state that, for spectroscopic 
work, I have done away with lenses ; reflectors give a brighter 



The following papers were also announced ! — 

Communicated by the Astronomer Royal. "Observations of 
Occultations of Stars by the Moon, and of phenomena of Jupiter's 
Satellites, made at the Eoyal Observatory, Greenwich, in the year 

1884." 

E. J, Stone. " Observations of the Moon made at the EadchfEe 
Observatory in the year 1884, and a comparison of the results with 
the tabular places from Hansen's lunar Tables." 

J. OUdhill. " Occultations of Stars by the Moon, and pheno- 
mena of the satellites of Jupiter and Saturn observed at Mr. E. 
Croealey'a Observatory, Bermeraide." 

B. J- S^tta. " Obaervatione of Stars occulted by the Hoe 
^during the Eclipse of 1884, Oct, 4." 
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Rev. A. JimUer. "Observations of Comet c 1884 (Wolf) made 
at Stonylmrst College with the 8-iii. telescope." 

The following gentlemen were elected Fellowa of the Society :— 
Lieut. W. 8t. L. Chase; Latimer Clark ; W. Goodacre ; G. Hamil- 
ton; Eev. A. Henderson; W. J. Ibbetson, B.A. ; Eev. G. W. 
James ; Aeutoah Mufchopadyay ; Prof. K, D, Macgamvala, M.A. ; 
ThoB. 0. Porter, B.A. ; Capt. B. Thomson, K.N.R. ; H. II. Turner, 
B.A. ; J. Wiggles worth. 

The Meeting adjourned at 10 o'clock, p.m. 



Liverpool Astronomical Society. 

Thb fourth Meeting of the Session was held on the 12th Janoary, 
the President occupying the chair. Mr. W. H. Gage, F.B.A.8., 
submitted a list of coloured stars from the constellation of Leo. 
He had also prepared a list of the colours as they appeared during 
bright moonlight, Eseeptlou had been taken to some remarks he 
had made in his last paper, and he thought it would render his 
meaning clearer by expiaining that hia object had been to describe 
these colours with as little ambiguity as possible, because, if any 
law existed as to the distribution of colour, it would be likely to 
escape detection by employing a multiplicity o£ terms. It was 
often difficult to describe the exact tint of a star, and he would, 
for exianple, class a star as " white, lilac tinge," when the star on 
the whole was white with an occasional flash of hlac. 

Mr. W. S. Franks, F.E.A.S., said it was stated, in a paper read 
before the Society last month, that it was doubtful if there was 
any really red star in the sky ; but, whilst agreeing that many 
reputed red stars were merely orange, he would contend for the 
existence of stare which were indisputably red. Only the other 
evening he came across B 521 Cygni, which was like a drop of 
blood on the black sky. In colour- observations so much depended 
on aperture, and it was scarcely necessary to point out that a small 
refractor was wholly inadequate to deal witli them. Hia own 
experience confirmed that of Huggins, who found colour imper- 
ceptible vrith either too much or too little light. Fhidently, then, 
in any comparisons of the results of different obeervere due regard 
should be paid to the apertures used by them. Variations in colour 
also would often lead to misconception ; be had, for example, ob- 
served Mira Ceti some time ago and entered it as yellow, but 
during iaat month he found it decidedly red. The President said 
they fortunately bad a guide to colour in photography. He had 
often noticed that eeri;ain stars were either below their normal 
magnitude or were missing altogether from the plate, and on 
looking up these stars with a telescope he invariably found they 
were red. Mr. J. E. Gore, F.B.A.S., would like to point out that 
Mira Ceti, alluded to by Mr, Franks, was now rapidly rising to a 
maximum, which promised to be exceptionally bright this year. It 
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ffM alfeady 4 J mag. and very favourably aihutted tot obaervation,- 
u it wu on the meridian early in the evening. 
ThaBer. 8. J. Johnson, M.A.. F.B.A.B., called attention to the 

approaching oecnltation of Aldebaran. The first of this group of 
occollatioDs happened on the 30th ult., but ita liraitiug parallel 
*M 55° N., so he supposed it waa for this reason omitted from thu 
list of oocultalions in the ' Nautical Almaniw,' It would, however, 
be raible in Scotland, and he hoped members would seud soma 
pnfticnlare of their observations. 

Mr, E. P. Sawyer, Cambridgeport, Mass., was pleased to 
fhiit Mr, J. Baxendell, Jun's., observations of B Ursa Majoria, 
reporled in the ' Journal ' for November, fully agreed with 
own, which had eitended from Aug. 1 1 to Nov. 6, and were 31 
iu nmnber. He had noticed that the brightness iucreaaed from 
S'jontbe nth August to 7'i onthezgth; the increase therefore 
mi Terj rapid and about half a magoitude more tfiia year than last. 

Mr. Thomas G-. Elger, F.E.A.S,, read a paper illustrative of a 
drnwing of AristaMhua and the "W, wall of Herodotus. The 
observation was made on the 8th March with powers of 350-400, 
Ha alio described the remarkable clefts or valleys which lie between 
tnBtwo formations. 

Tie meeting adjourned at g" 30"", p.m. 
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On the Adjustment of Equatoreai Telescopes. 

[Continued fpom p. 18.] 
HiTBQ now described the rationale of the various steps of the 
pfMesa, I proceed to put instructions into a concise form ; but 
M the method of proceeding which would be suitable for a large 
flwt-dasa equatoreai would be absurdly complex for adjusting 
"nail portable instruments, and, on the other hand, instroctiona 
suffidently precise for adjusting small portable iuatPuments would 
I* quite insufficient for other larger sizes, I give three different 
sots of instructions. 

-i 1 consider sufficient for the largest and most perfect instruments, 
B is suitable for the small sizes of equatoreals, say for 4 inches and 

over ; while 
Cis caily applicable for very small size equatoreals, or those of 
portable form, which are uot expected to keep in permanent 
adjustment. 
<!.— Having placed the instrument in approximate position ; 
1. Adjust finder to point to the same object as great telescope. 
a. Observe star near Meridian and Equator, telescope being tia 
B. of pier, clamped, and clock going. At any certain minuto by 
watch, stop or disconnect equatoreai clock and read B.A. circle j 
Call thia A. Kepeat this observation with telescope "W. of pier, 
Bud stopping clock at any other minute, read B.A. circle again ; 
<&11 this B, If difference of reading A and B, plus of 
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hours, be equal to difference of time of observation as shown by 
watch, teleaeope ia at right angles to declination axis. If the 
difference o£ reading A. and B be greater than difference of time 
by wat«h, the angle A D C is too large, and vieeversd: for estima- 
tion of quantity see above. 

3. Having made thia right, repeat above obeervatdon, uaing a 
star near pole; any error found by thia observation must be be- 
tween declination and polar axis, tf No. i haa been properly 
corrected. 

4. Choose any well-known star near Meridian and N. of Equator, 
say not less than 30" or 40° N. declination ; set telescope on thia, 
paying particular attention to the readings of declination-circle 
(tfilescope being E, of pier) ; call this A. Kepeat thia with tele- 
scope W. of pier ; call this B. If A equala B there ia no Zero 
error of declination-circle ; if A be greater or less than B, the 
deolination-circle has a Zero error equal to the difference A minus 
B divided by 2 ; set thia and try this pair of observations over 
again till the declination of every star reada a similar quantity 
with telescope at E, and W. of pier. 

5. Now set dedination-cirole to read whatever declination is 
given in Catalogae for that star, plua the refraction for its altitude 
(equal to co-latitude plua N. declination) ; and if the star is not in 
centre of field, alter inclination of polar axis till it is. 

6. Choose two stars of about equal declination (preferably high 
stars) E. and W. of Meridian, each being from three to sis hours 
from Meridian. Set declination- circle to read the proper declina- 
tion for that star which is to W., omitting any correction for 
refraction. If star cannot be brought into centre of field with 
that declination setting, alter azimuth screw till it does. Kfow 
turn to star at E., set declination -circle to its proper reading for 
it ; if it cannot be brought iuto centre of field with that declination 
reading, turn azimuth screw till it is in centre agaiu, counthu/ the 
number of lums ; now turn back azimuth screw half that quantity 
and the instrument should be in adjustment. This may be checked 
by taking the actual readings for declination- circle for both E. 
and W. stars ; and if about equal altitude the errors in each case 
(which are due to refraction) should be equal. 

7. If there be a level to declination-aaia, level axis by it and 
set circle to read XT^TY or XII. If there be no level, turn tele- 
scope on any star near Meridian ; and if the circle does not read 
correctly, i. e. sidereal time minus E.A. of star, cause it to do so by 
altering it or its vernier. 

lastly, turn on pole star, at ita upper or lower transit, settii^ 
circle to the proper E.A. or declination. If pole star be not in 
centre of fielct, bring it ao by altering azimuth motion of telescope 
a very small quantity. 
B.^Less aceui'ate sot of adjustments ; 

I. Adjust finder. 

a, 3, Omit altogether if telescope be from any good maker. 
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Equaloreal Teleacopes. 
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4. Same aa A. 
g. Same as A. 

6. Snrae as A. 

7. Same as A, 
C. — Ijeast accurate set of adiustmenta : 

1. Adjust finder. 
z, 3. Omit altogether. 
t,, 5. Same as A. 

6- Set telescope to decllDatioa of nny $tar a few hours E. and \ 
W. of Meridian : turn telescope on star ; if it is not possible to get j 
it into pentre of field by B.A. motion alter azimuth till it is. 

T- Same aa A. 

■^djwitment of Olyeet-Glfisses in tJieir Tuhra. — It is generally 
tBken for granted that this adjustment is made before it leaves the 
linker's hands ; but it often happens that after a journey the 
(Muntercell into which the objective screws is found to be slightly 
displaced, and the objpctire is used, perhaps for years, in an im- 

Srfert state of adjustment iu consequence of its owner not 
ownig how to detect any want of adjustment or correct it when 
datected. 

To Detect want of Adjvatrmetit. — Direct telescope to any con- 
venient star. If the telescope be of large aperture it ia not well 
fo use too large a star, and m every case I like to make the final 
adjustment on a small star ; one |ust atifiicieutly brilliant to see 
one or two ringa round it with a high power ia beat. 

In commencing also 1 use a low power, hut aa the adjustment 
gets more nearly jjerfect I use higher powers. 

Get star fairly in centre of field and focus ; observe if the light 
fomid star be aymmetrical. "Whether it be scattered hght, as it 
will be with low power and bad atmosphere, or in the form of 
rings more or less condensed, as it will be on good nights with a 
high power, it should be aymmetrieUl. If it appears symmetrical 
try a higher power, and if necessary a smaller afair. 

I find it assists appreciation of the symmetry or want of 
symmetry of the image, to keep the focussing button moving in 
id out of focus both ways. If under any power or on any star 
centre of field the image appears uu aymmetrical, the object-glass 
juires adjustment. In every case that side of the objective at 
'■which mostjtare ia perceived is too far from the eyepiece. 

To jirfjiM(.— Loosen all the acrewa which hold the connter-ceJl 
to tube, leave them juat so tight as to hold the counter-cell 
wherever it be moved to, but not so tight as to prevent it being 
moved at all ; now with a piece of wood like a small mallet tap 
the flange of the cell or counter-cell towards eyepiece at that side 
at which most flare ia seen ; no idea can be given of how much to 
it, but a very a mall quantity will in most cases suffice, Tis*!* 
inch makes a very sensible difference in a moderate-aized 



X is very unlikely that the first attempt will make it right. 
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by repeated trials aad tappings a satisfactory positioa will probably 
be found, and then the screws msiy be again tigbtened. It is very 
poBsible tbat this very tightening of the screws will again disturb 
the adjustmeot and it may be neceasary to go back on it. 

Fraunhofer constructed a smali apparatus for testing whether 
the axis of the object-glass passes through the centre of the eye- 
piece. It consists of a small collimator in a tube which is fastened 
to a small plate with three screws. Place this on the object-glass, 
two of the screws touching the rim of the cell, and point to centre 
of eyepiece by the three screws, then carry the apparatus round 
the circumference and see if remains pointed to centre of eye- 
It may be asked, why do not makers supply adjusting-screws for 
such a deUcate adjustment ? I have done so in some cases, but 
except for very largo objectives I did not find them to work well. 
It would appear that in the case of using screws the cell is liable 
to be slightly strained before it begins to move to its new position ; 
but the very fact of the blow of the mallet shaking the whole 
cell causes it to jump promptly into its new position without 
strain. Of course in the case of very large objectives such as the 
Vienna, in which the glass and cell weighed some 250 lbs., a mallet 
to have any effect should be of considerable weight, and no one 
would like to have to use such a weapon in the vicinity of a 
^4000 glass ; and here I did apply special adjusting apparatus. 
If it so happens that with any adjustment of the glass as above 
described symmetry is not obtainable, other matters should be 
looked to. It is possible (as I have sometimes found) that the eye. 
tube is not in line with axis of telescope. The best \vay to test 
this is to draw out slip-tube which carries eyepiece and insert in 
inner end a cardboard disk with a small, say -^t]\ inch, central 
hole. Now place it back again and insert a high-power eyepiece, 
or, better still, the eye-atop only of such in its ordinary place at 
outer end of slip-tube. Now look through objective at eyepiece, 
and travel eye about till you see light through both holes ; then your 
eye is in axis of eye-tube, and this should be the centre of objective, 
which you can readily test. If it be not, the eye-tube is not 
square in tube, and tbe teleacepe had better be returned to the 
maker for alteration. 

If this eye-tube be found right, but image is still not symme- 
trical, something is probably wrong with objective which is beyond 
the power of any one but the maker to attempt to rectify. I 
would, however, desire to mention a few matters which may 
disturb this symmetry and cause what is really a good glass to be 
unduly condemned. 

Tmniterature has a most extraordinary effect on tbe correction ot 
an object-glass. This is not the place to discuss this fully ; but 1 
may mention that an objective taken from a warm room to 
open air and inserted in its tube wiU, after a minute or so, begin 
to show under correction for spherical aberration, which will 
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inmaae sometimes to an alarming ertent, the i 
reacW at a time which will vary according to circumatances (1 
hare known it to increase for over half an honr) and then grodfially 
diicreaao till it once more asaumeB its nonnal Btate. Again, if tube 
be wuraied by Sun the image booomes quite unsym metrical, the 
BMtion of cone of rays being vertical outside foeuB and horizontal 
inside focus. If objeclive be put in warm and it warms t he air 

inside tube the appearance is that of ^^H outside focus and ^^| 

inside. I mention this to prevent pei-euua forming any judgment 
loo tiaatily. 

fofonal Defects of Eytdt/hl. — Very few oyeB are really aymme- 
tiiail in themselves, and the effect on the image in the telescope ie 
very spparent. 

My own eyea when examined by an oculist were oonsidered to 
tare very little want of symmetry, very little " aitigmaliem " a,e it 
is called, bo little that a 70-inch focus eylindric lenB corrects this ; 
still this astigmatism is a great trouble to me in testing objectivee. 
When an objective is best for my own eyes I know it is not 
perfect, and in final trials 1 always make a practice of continually 
slfering the position of mj- body as respects any given diameter of 
the objective. This astigmatism of the eyes, however, is only 
apparent in using lovi powers, probably becase a larger aperture oE 
the crystalline lens is used in that case. 

In all eases of want of symmetry of image in a telescope the 
cause can be localized by turning round successively each part of 
the apparatus : flrst soy the object-glass (if the unsymmetrical 
figure remains in same position it is not the objective that is iji 
fault), then the tube, then alter the position o£ body, and so on. 
If , as I have often foond, the unsymmetrical figure of image con- 
tinues constant through all these e-vperimenU, it is probably due to 
layers of air of unequal refrangibility in tube. After a tube has 
been recently blackened on inside this is often seen very strongly, 
the vapour from the varnish accumulating at upper side and form- 
ing there a stratum of different density to the rest of the air in 

Adjfisimefnt of Mirrors in Reflecting Tdeseopes. — Whether the 
telescope be of the form of the Newtonian, Cassegrain, or Gregorian, 
the same system of adjustment is available. Take out the lens of 
the eyepiece, leaving only an eye-stop for the purpose of centei-ing 
the eye in the tube. On placing the eye at this liole an image of 
the large mirror will be seen reflected in the small mirror, probably 
not central. By the three screws at back of small mirror adjust it 
till the rim on cell of large mirror appears to be concentric with the 
rim of the small. Up to this point of the process the large mirror 
may, if desired, remain covered ; now uncover large mirror and an 
image of the small mirror will be seen in the centre of the image 
of the large mirror as reflected on the small. If this be not central 
make it so by adjustment of the three screws at bock of large 



mirror. Whea making this last adjustment let the telescopa 
nearly vertical. If a greater degree of accuracy be aimed at tt»* 
is attainable by above process it ia best to use the collimatii:^ 
arrangements of Dr. Stoney, 

Fig. 4. 




Eeferring to Fig. 4. — The point that is really essential is that 
the axis of the eyepiece tube (and consequently optical axis of eye- 
piece) should coincide with the aiis rf e of a central pencil from the 
great mirror. It is not by any means necessary that the angle 
cd e should be 90°. Dr. Stoney mounts his eye-tube, not rigidly to 
side of tube, but on a plate which is adjustable thereon by three 
screws, so that he can alter the direction of the axis of the eye- 
To test the adjustment the eyepiece is removed aod a tube is 
inserted in its place, carrying an achromatic lean of as large a eixB 
OS will fit the tube, and at a certain distance behind this lens 
an eyepiece in focus of which is placed a pair of platinum wires 
nearly touching, but insulated from, one another, and mounted in 
an insulated ring. These are connected to a small jnduction-coil 
and a spark is caused to pass between these points. 

The distance between spark and achromatic lens is so arranged 
that the rays of light from spark after reflection from small mirror 
to large are noitnal to surface of mirror, and are therefore 
returned again with the same vergency, and after passing a second 
time through lens, form an image of the spark ia same plane as 
spark itself, and consequently visible through the eyepiece simul- 
taneously with the spark. If all be in perfect adjustment the 
image of spark should be found superimposed on spark itself. If 
adjustment has been made nearly right before, a very little turn to 
screws which attach the eyepiece to aide of tube makes all right. 

Dr. Stoney states that the gain in definition by this extra fine 
adjustment is so great as to induce him to make a fresh adjust- 
ment for almost every new object he turns the telescope to, 
particularly ns a few seconds suffice for that operation. 

Sir J. Herschel used a small collimator telescope, mounted 
inside tube and pointing directly at great mirror. This was 
supplied with illuminated cross-lines which were so pkced that 
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were in adjustment the croBS-Unee were vifliblo 
centre of field of eyepiece ; any want of adjnBtment could thus 
any raoment be detectod. 

In Casaegraiu and Gregorian telescopes the exact position and 
ase of eye-stop is very important ; to adjftsl this, screw in eyepiece 
■nd uncover mirrors, now take a small hand magnifier, say about J 
J-mch focus, and with it examine the eye-stop, an image of thdj 
em&Il mirror will be found just at this stop. 
let. Ethis image ia not central with stop it should be made so by I 
loosening the screw which holds eye-stop in position ai^| 
pushing it about till it is concentric with image, 
md. The stop should then appear just such a size as to admit of J 
the whole of the amali mirror being seen, but no skylight 1 
uonnd it. I 

jrd. To test if stops be at right distance from eye-Iena, pass the I 
eve (and magnifying-lens) back and forward so as to view the \ 
image at a considerable angle as well as directly. If im^ 
(us it ought to be) in plane of eye-Btops, it will appear to 
remain stationary as regards the stop, no matter what angle 
it is viewed from. If image appears to move to right when 
eya is placed to left, and to left when eye is placed to right,, 
the stop is too far iu or too near eyo-lens and vice vrrsd. In no I 
poaition, whether the stops be viewed directly or at any angles I 
should any skylight be visible round imi^e of small mirror, F 
Tbeoietically the eye-stop should be plaoed a little inside thel 
focus of images of email mirrors, in fact at image of inr^.l 
mirror as seen in small ; but except in very hirge instnimentB-J 
the difierence is not appreciable, 

HoWAiD GnuBB. 



Harvard Photometry *, 
lo say that the volume recently issued from the Observatory of -I 
£arvimil College is, in this branch of astronomy, epoch making, is 1 
to do no more than justice to a work which must henceforth be 
Itgarded as at once the foundation and treasury of scientific 
(tellor photometry. The perseverance and skill of Professor 
lackering and his assistants are deserving of the highest praise, 
the prompt publication of their result* being not the least i 
Jortant ground for commendation. 

The observations described in this volume were begun in October 1 
1879, and ended in September 1883 ; they consist of 94,47S<f 
Kparate comparisons of bingbtnees of 43G0 stars, embracing all J 
UarB visible to the naked eye from the North Pole to declination-.! 
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50 Harvard Photometry. \Vi<y,'^. 

Chapter I. contuJnB a dfiscriptiun of the MGiidiaa Photometer 
desigued by Profeesor Pickering and &1ho the method of obser- 
vation. Tbiu elCcient apparatus has many advantages orer other 
forma of photometer. There is no loss of time in identifying etara, 
and the observations being mode at the star's greatest altitude, 
facilitates the computation of atmospheric absorption; the form 
uf instrument adopted being that of the broJcen transit, the eye is 
always in the same position relative to the eyepiece, and receives the 
whole emergent pencil. Instead of using an artificial light for com- 
parison, the Pole star was employed. IVo persons are required to 
worktheiustrumeiit; one brings into tie field the star to be measured 
and also enters the circle-readings, while the other keeps the two 
stars near each other in the field, and turns the Nicol to make the 
images equal. Both stars are seen with the same magnifying- 
power, and on a background which is the combined effect of the light 
of those parts of the sty seen through the two object-glasses ; they 
are therefore similarly affected, and errors arising from differences 
in the brightness of the sky near the two stars, due to moonlight, 
twilight, or other causes, are eliminated. 

In Chapter II. is a summary of the whole series of observations, 
and a discussion of the variation in brightness of the Pole etar. 
This star being the standard of comparison ought to be of constant 
brightneaa ; no pains were spared in this investigation, for besidea 
the long series of observations of loo circumpolar stars, special 
naked-eye estimates were made of Polaris, with several stars in its 
neighbourhood and of nearly equal brightness. These observations 
do not afford any evidence of actual variation of Polaris during the 
three years. Some interesting results were derived from these 
observations (page 42), showing that the relative positions of the 
stars affect the estimate of brightness both in the photometer and 
by the nalced eye. This systematic error was avoided throughout 
the series by repeating the measures with the images reversed. 

Chapter III. is devoted to Atmospheric Absorption. Observa- 
tions of 100 circumpolar stars between N.P.D. 15° and 30°, at 
their upper and lower culminations, were made for this investi- 
gation. Aft«rwards stars near the horizon were observed. The 
deduced coefficient of atmospheric absorption is 0-25 x secant Z,D., 
which means that stars in our zenith would appear to an observer 
above our atmosphere one quarter of a magnitude brighter thwi 
they do to us, while stars at Z.U. 60° would appear brighter by 
half a magnitude. 

To enable comparisons being made between the photometric de- 
terminationB of the light of stars and that obtained by direct eye- 
estimates of relative brightness, a series of observations (Chapter 
IV.) were undertaken, and the results embodied in the general 
catalogue, which takes up the whole of Chapter V. This catalogue 
is moat complete and eshaustive. The stars are arranged in order 
of E.A. for the epoch i83o'o, references at the same time being 
given to the catalogues of liayer, Flaiiisteed, the B.A.C., aud the 
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Tartiioustenuig.' Then follow the declination, and the luagnitudei 
U pTflu in Argeiknder'e ' Uranometrift Nova,' the ' Atla« Ccelestis ' 
of Urn (many of tha errors of which catalogue Prof. Pickering 
tM here coiTe4ited), the ' Durcbmusterung,' and the ' Uranometria 
Arg«iitiiia ' of Gould ; the results of Chapter IV. complete the left- 
land page. On the right-hand page are given the results of t' " 
photQinetrio measures, and comparisons of these with the estimal 
and measures of fourteen standard authorities from Ptolemy dov 
to Uie present time ; the novel method adopted to express residuals 
ii im iinprovetaent on the usual custom, and greatly economizea 
BpMS. The column " Eemarfes " is presented in a similarly abridged 
form; and altogether this right-hand page presents an amazing 
unoimt of information concerning each star in very small space. 
Tbere is also a column devoted to the colour of stars, as furnished 
bj Mr, Franks of Leicester. Profeaser Pickering has chosen for 
hi! wale of magnitudes that recommended by Pogson, on which 
the magnitudes follow according to the strict geometrical ratio, 
repPBeBQled by the number whose logarithm is o'4. Thus a siith 
mag. ia exactly -j-Jjith the brightness of a first magnitude. This 
catalogue is therefore the first extensive one based on so accurate 

A eecond volume is promised, which, from an outline of it» 
contents given by Prof. Pickering at the September meeting of tha 
Ataaican Association, ought to prove interesting. 

T, LEVFia. 



Second Report of the Committee on Standards of 
Stellar Magnihides. 

The first report of this Committee (' Observatory,' Vol. iv. No. 55, 
P' 337) included a plan for the determination of standards for 
stars fainter than the tenth magnitude. Twenty-four bright 
eqnntorea! stare were chosen, and the standards were to be selected 
am the re^ons foUowing them fi-om two to six minutes of time 
and not differing in declination from the leading stars by more 
thut fiye minutes of arc. The observationB described below have 
been made at the Harvard College Observatory, unless otherwise 
Btoted. The light of each of the leading stats has been determined 
on from seven to eighteen nights with the meridian photometer. 
Qarts have been constructed of alt the stars visible with the 
fiftoen-inch telescope, in all but three of the regions from which 
the standards ore to be selected. Most of these charts have been 
litted to a careful scrutiny with the fifteen-inch telescope of 
tie 'Washbum Observatory. An important teat of the complete- 
ness of the charts is thus afforded. 

In the following table three successive columns give the names 
of the twenty-four leading stars and their approximate right 
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die number of nighte on which they were obeerred with the 
meridiui photometer, and the resnJtmg magcitade. The det^l 
of these measures, and a comparison with various other deter- 
minations of their light will be found in the Harv. Obaerv. Annals 
Vol. liv. The last columns give the number of stars in each o 
the charta, and the eorrespondjug number of stars contained in th€ 
same portions of the ' Durchmusterung.' 

Stars suitable for standards must next be selected by the help o 
the charts. The light of these stars should then be meaaured ir 
as many different ways as possible. The Committee will be mucl 
ndebt»i for aid that may be rendered them in this portion o 
their work. The early publication of the charts now becomes s 
matter of importance, as it would permit their immediate use foi 
various purposes. 
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^^B^^^ 'ilie Chromospheri in 1884. '^^I 

H 7%e Chromosphere in 1S84. ^ 

1 As automatic Bpectroacope by Browning is employed for these 
Mj meftsurea ot the chromosphere, and during the year 18S4 the 
same diBpersion, yiz. 6 prisms of 60°, haa been invnriabiy used. 
He greater part of the year has been very favourable for these 
observationa, and the increase in the resultx is well marked in the 
Hrat mlomn of flgnrea. The mean height of the chromasphere, 
vlich differed littTe in i88z and 1S83, and attained Uk maiimum 
in May 1883, has fallen away rapidly this year. This is partly 

and September, bnt it remained to the end of the year considerably 

below the average of the three preceding years. There is also a 

great diminution in the numbers of the prominences and some 

Ming off in their average height. The low reading 6"-4i for 

to (iromoBphere on June 30 was the more remarl^ble, as the 

promioBncee were numerous, and the highest recorded for the 

■ month was observed that day. ■ 

^M !Fhe number of observed displacements of the hue diifered bat H 

^M little in the last two years, but the amount of diaplaoemeut was H 

H B%htiii 18S4 compared with that seen in 1883. The distortions ' 

^m Mcoriled during the months of April and Biay iBia were far 

^1 Rreatar than any observed during the last two years. The line 

^1 ^ ^S4'3 was seen on five different days as a bright line in the 

^m ohroinoaphere, being on each occasion very bright, but short, ^m 

^B Both lines were about the same height, but their intensities were.^M 

H as three to ten. ^M 
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Pont-Brookt Comet Meteor*. 
Tke Potu-Brcokt Comet Meteors. 
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AsnciPixlBe a possible return tfiis year of the meteor-atreftiij 
emODating, eiidently, from the Pons Comet, and which feebly 
manifested itself lost year, wbeti the Earth crossed the plane of 
the «Hiiet'fi orbit, short vvatohes n-ere taken on the eTeninga of 
D^- 3i S> 7i ^1 *i"^ 9 ''^he 4th and 6th being overcast). Although 
some lo meteors were recorded during the 4 hours' watching, only 
one was observed which could be attributed to the stream in 
question, and this one was observed on the 8th at 6^ 25" C.M.T. 

The meteor was a bright one = ist mag,, and started near ( 
Ur«BMiuoris,atK.A, 235° +79^°, and ended atE.A. 270" +81°. 
It left a presistent streak and shot very rapidly. While looking 
for the FoQs met-eors, a feeble shower of quite bright, short, slow- 
moving, and orange-coloured meteors manifested itself on the 3rd 
and 5th. with a radiant at about E.A. 250° +66°, 4 meteors. 

The only radiant-point I ran tmd in the catal<^uea accessible to 
me, as in any way confirmatory of this position, is one deduced by 
Sir. W, F. Denning from the ahooting-stars observed by the 
members of the Italian Meteoric Assoc, in 1872, from Nov. 25 to 
Dec. 31, at E.A. 245° -1-65°, 4 meteors. 

The following meteor-tracks were mapped ;^ 
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Oentre of obaersation, TTrsa Minor. 

EaRiTA. — In my article (' Observatory,' Feb. 1884) two mistakes 
occur, as foUows 1^ — For Dec. 5i°S read 58°- 5, and Dec. 62° should 
be 5i°'o, The latter mistake is my own, and also occurs in the 
AsIt. Nachr. No. 2592. 

Cambridgeport, ErwiN F. Sawtek, 

Deo. 15, 1S84. 



1885.] Correspondence. — Notei. 

COKRESPONDENCE. 

To the Editor of ' The Obgervator;,.' 

Old Occultationa of Aldebaran. 

Sni,— 

The coming ocvultations of Aldebaran will be watched with I 

sDtnewhat different instrometitB from that whieh ia recorded by 
Street b hia ' Astroaomia Oaroliiia ' as haviiig been observed it 
year 50[| — probably the earliest recorded obseryafioD oi the kind, j 
nnleis some such are to be fouud in the Chinese annals. The | 
following is the account in Street's own words ; — 

"Anno ChriBti 509 March 1 ith, after the going down of twilight, 
ibe moon waa seen following the clear star of the Hjades at most 
biilf 8 digit, but she seemed to hide him. The star was applyed to j 
'Hflpart by which the illuminate limb of the moon was bisected. , 

Then wsb the moon according to true motion in y 16° 30'." 

goes on to mention that BuUialduB found the observation in an 
ancient &reek manuscript, aud that though the latter supposed it 
t* bue been made at Athens, it was probably in some other 
meridian at least two hours more to the east. Doubtless some 
Buch observations are recorded in the middle ages ; and probably 
Aldebaran is the star referred to by Pingre in his ' Cometographie,' 
torn, i., when he says in a.d. 547 " une ^toile entra sur la disqua 
de is luQQ ;'' bat there seems a doubt about the exact date. I 

III March 1497 Copernicus observed an occultation of the star | 
« the fifth hour of the night. 

On March 4, 1607, FabriciiiB observed an apparent pi-ojectJon 
of Aldebaran 00 the Moon's disk with the naked eye. 

The singular point seems to be, not that projection is noticed oa 
the Moon's limb ia the case of a red star, but that some observers 
should see the occultation without any projection at all. In the , 
'Monthly Notices' for November i8zg the impressions of observers 
of the occultatjons of August zi and October 15, in England and 
on the continent, are given. Nearly every observer in this country 
noticed the star embedded on the body of the Moon for 2 or 3 
seconds. On October 15 a few observers, especially those at 
Paris, noticed no projection. As aii exception to Uiia, one observer, 
M. Francoeur, at Paris, says :^" The star waa seen projected on the 
disk about 4 seconds. As the star approached the Moon, its red 
tint became diminished till it resembled the colour o£ the planet . j 
Venus. Instrument achromatic." 

Faithfully yours, 

S. J, JOHKSOS. 



Helplasb Vicarage, BTidport, 
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i Thb WABHisGTOif Obbebvatoet. — The Superintendent of the 
B. S. Naval Observatory, Comm odore S. E. Franklin, has issued I 



hiB Report for the year ending Oct. 30, 1884. So 
the internal airangemeuts o£ the Obeervatory are annoimc^ the 
moBt important of which is the organisation of a Board eonaistlng 
of the Superintendent, the Senior Professor of Mathematics, and 
the Senior Line Officer, whoee duty it ia to meet from time to time 
and deliberate upon the conduct of the Observatory. Commodore 
I'ranklin also proposes to print and distribute the programme of 
work for each year as soon as it ia completed, in order that other 
observatories may be fully informed of what ia being done at 
Washington, and thus prevent utmecessary duphoation of work. 
It ia also suggested that a Board of Visitors should be appointed 
to meet annually, and to e.iamine into thti oonduct of the Ob- 
servatory, and to make eucb suggestions as might add to its 
general usefulness. 

The work with the prindpal instruments appears to be going on 
iu its usual satisfactory way. The afi-inch Equatoreal, in charge 
of Prof. A. Hall, has been employed for observations of the 
satellites of Neptune, Uranua, Saturn, and Mars, and for obser- 
vations of double stars. A few observations have been made for 
stellar parallax. For several years past the dome has been moved 
with difficulty. To obviate this, a gas-engine of 4-horse power has 
recently been aucceesfully connected with the turning machinery. 

The Transit- circle is in its usual efficient state. Under Prof, 
J. E. Eastman's direction, a total of 5420 observations were 
made during the year, including 98 of the Sun, 84 of the 
Moon, 151 of the major planets, 45 of the minor planets, and 
The other astronomical instruments are also kept 
se. The Time-Signal Service of the Observatory 
L a very satisfactory state. Upon the adoption of 
as " standard time," the transmitting clock of the 
8 set to the seventy-fifth meridian time (8™ iz'^og 
earlier than Washington time), and the facilities for transmitting 
time-signals were very much eitended, signals being now trans- 
mitted from the Observatory over eleven wires, 

An Appendix contains a report by Prot. W. Harkness on the 
state of the reductions of the transit of Venus, Dec. 6, 18S2 ob- 
servations. The measures of the negatives of the transit obtained 
at the various stations have been completed, the number of photo- 
graphic plates afiording satisfactory results being 932 for the 
northern hemisphere, and 639 for the southern hemisphere. Very 
considerable progress has been made in the computations necessary 
for the reduction of the measurements of these negatives. The 
ordinary astronomical observations for time and latitude have also 
been completely reduced for some of the stations, and some pro- 
gress has been made in the reduction of those made at other 
stations. We hope before long to be able to coiigratolate Prof. 
Uarkuess on the successful termination of his arduous labours. 
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AsoiraT OF THE A-TMOSPaBRic Absorptios". — tn an irnpurtuQt 
paper on this sabject, Prof. Langley lias arrived at results which 
MB atartlingly at variance with what has beeu hitherto supposed to 
be tbe amount of the absorption of solar ami stellar light and heat 
by our atmoaphere. All previoua invostigatora agree in assigning 
an absorption of about 20 per cent, of the whole (at sea-level), 
whilst Prof. Langley has been led to think that the true amount is 
more than double of this quantity ; and he has deduced this result, 
not fpooi theoretical considerations alone, but also from eiperimenta 
made both near the aea-!evel and at great altitudes. Prof Langley 
pints out that most persons who have occupied themselves with 
researches on this subject have, in the reduction of their observatiods, 
niade nae of the eipoaential formula of PouiUet, viz. Ap", to express 
tie amount o£ light or heat which reachea the observer after 
tamsmission through e strata — the fundamental (and erroneous) 
usnmption being that p, the coefHcient of transmission, is constant. 
But the solar energy is the sum of an infinite number of radiations, 
and these may be conceivably influenced in on infinite diversity of 
wajg by the different atmospheric constituents. Thus the effect of 
tbeactionof the grosser duat particles is to produce a general absorp- 
tion of all rays, whilst the effect of the molecular absorption is of a 
selective character, so that after absorption what remains is not only 
less in amount, bnt altered in kind. By working on these lines 
Prof. Langley arrives at the result that the coefficient of transmission 
is never a constant, and (as determined from the customary formula) 
is always too large, and always larger and larger as we approach 
the horizon ; and that the original light or heat of the heavenly 
body as found by the photometric and actinometric processes, and 
the formulte in almost universal use, is always too small. By a 
numerical example, the numbers employed in which do not differ 
much from the results of actual observation, and the assumption 
being made that the total radiant energy in the Bun or star is 
diviited into a certain finite number of parts, each one of which has 
its own rate of absorption, Prof. Langley shows that the successive 
Talues of the absorption found by comparing a zenith observation 
with three successively lower altitudes are (by the ordinary method) 
■ 1 per cent,, ly per cent., and 18 per cent,, whilst the true value is 
41 per cent. It thus appears that the actual error of results deduced 
by the ordinary method may well be enormously brger than the 
mere discordance of separate observations would lead us to suppose ; 
and although this may be a matter of small importance were the 
•tars alone in question, with the Sun it is otherwise, as his absolute 
light iind heat are of paramount importance in problems of solar 
phyaica or of meteorology. Prof. Langley will be doing good 
service to our science by continuing his researches on this subject, 
for the observational part of which his bolometer seems peculiarly 
euitable. 
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Tub DiBTBiiirTTOK OP the Htahb of the ' Bowser DrKCttMUS- 

TBBCSG " ".—Some fifteen years ago lattrow piibliabed a paper ou 
the distribution in declinatioD of the stara in tbe aorthem 
heniisphere which are contained in Argelander's ' DiirchmuBterung,' 
the stars being arranged according to magnitude t. ITnf ortonately 
in bia work Littrow paid no Hrttention to order of R.A. ; and it is 
to supply this deficiency that Prof. 8ee1iger has taken ap the 
siibiect, and has deduced some interesting results from his discuasion 
of it. The work has had to be done entirely de novo, as it was 
found that no use could be made of Littrow's investigation except 
as a check on the numerical accuracy of the fresh enumeration. 
Prof. Seeliger did not wish to confine himself to telescopic stars 
only; but as the naked-eye stars have been frequently dealt vrith 
' 1 connection with the question of distribution, especially by M. 



Housean in his ' Uranom^trie G-eni^rale,' he decided to 



grouj) 






stars by themselves, and to proceed by half-m^nitudes tor the 
fainter stars. Thus Class I. coataioa the stars of magnitudes i to 
6-S inclusive. Class U. magnitudes 6'6 to 7-0, ard so ou to Claes VH., 
which contains stars of magnitudes 9'i to 9'5. Prof. Seeliger 
then gives, the number of stars in each class arranged in zones 
embracing 5° in declination, and grouped by intervals of 40° in 
B.A. The totals for each clasi are: — Class I. 4120; Class II. 
3887; Class III. 6054; Class IV. 1116S; Class V. 23898; Class 
VI. 53852 ; and Class VII. 213973. The total number of stars 
thus counted is 314195^1 "Jid adding to this 126 objects which are 
set down in the DM. as nebolffi or variables, there results the grand 
total 315,078. A summation of all the numbers of the DM., as 
given in vols, iii.-vi. of the Bonn Observatious, gives for this total 
315,089, so that Prof, Seeliger's numeration is sensibly correct; 
but there appear to be some considerable errors in Littrow's counts. 
In order to show the influence of the Milky "Way on the distri- 
bution of the stars in the N, hemisphere, Prof. Seeliger has arranged 
them in eight zones, each being 40° of Galactic polar distance in 
width (the pole of the Milky Way being situated in A=i2*' 49"", 
D = +37° 30'); and from a discussion of the numbers of stars 
thus obtained he arrives at what he denominates the " gradient " 
for each class of stars, this being a quantity which,, for the mean of 
the zones, indicates the defect in the number of stars of each class 
from the number which occurs in the Milky Way itself. The 
gradient for Class I. is decidedly smaller than for the other classeH, 
and that for Class VII, slightly larger ; that is, the brighter stars (of 
mags. 6 to 6-5 inclusive) are more equally scattered over the heavens 
than those of the other classes, and the faintest class here discussed 
shows a tendency to increase in mnnhers as we approach the Milk; 
Way rather more decidedly than the stars of Classes 11. to VI. But 
the difference of gradient for Classes 11. to VII. is very small. 

• SiWiingBberidit der matbem.-phjB. Olftsse dor k. bnier Akad d WisB. 
1884, HbH 4. 
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Traatiag in the aame manner the aumbers given b? Hoiizoau at p. 52 
of the work referred to above, Prof. Seeliger finis the gnulieute for 
atara of magnitudes i to 3 inclusive, and of 4 to 6 inc]uBi\'e. It 
appears that the latter are much more eqaally scattered than the 
former (as Houzeau also remarks), though the stars of magnitudes 
I to 3 are more equa% scattered than stars fainter than mag. 6-5. 
From the constancy of the gradients for stars from mi^. 6-6 to 
9-5, Prof. Seeliger draws the conclusion that we should consider the 
star-system to which our Sun belongs not as a flat disk, but as 
more or leas spherical in form, but such that the stars in the 
neighbourhood of n certain plane (i, «, that of the Milky Way) lie 
closer together than in other parts. It may be remarked, however, 
that it appears from Prof. Ilolden's investigations (■ Observatory,' 
Vol. vii. p. 250) that there is no such approach to uniformity of 
distribution when we come to deal with stars fainter than the i ith 
magnitude. Prof. Seeliger also makes some caJculationa with the 
view of determining the centres of gravity of the atera in each of 
the above-mentioned classes ; but these are avowedly of a partial 
character only, and posseaa little interest until the Lnveaiigation can 
be extended over the whole sphere of stars. We hope that Prof. 
Seeliger will continue bis researches in this direction, making use 
of &. Gould's estenaion of Argelander's ' Durchmusterung ' to 
within 10° of the Sonth Pole. 



A Detbbmhiatioh or a Fundajibntal MEBioiAif roa Adb- 
TEAUIA.".— In this paper Prof, Auwera has given an elaborate 
investigation of the longitudes of Windsor, ]>f. S. W,, and of 
Melbourne from observations of occultations of stars by the Moon 
made during the years 1873-76 inclusive. The Australian obser- 
vatione have been compared with those made at the principal 
European observatories and at Washington. The mean results 
are — for Windsor 10" 3"" 2i'*2S, and for Melbourne 9" 39'° 53''i2, 
both east of Greenwich. Prof. Auwera takes the meridian of 
Sydney as the fundamental meridian for Australia, and from the 
differences of longitude between this observatory and those of 
Windsor and Melbourne respectively, which have been determined 
telegraphically, he finds for the longitude ol Hydney, 10" 4" 49'-82 
&at. Determinations of longitude by the method of Moon 
culminations have also been made for Sydney and Melbourne — by 
Scott and Bussell for the former, and by EUery for the latter ; and 
the values of the longitude of Sydney resnltiug from these 
determinations are 10" 4" 48''24 and 10" 4'° 5o"-ii respectively, 
and therefore the moat probable value resulting from Moon 
culminations is 10'' 4"" 49'" 17. Combining this result with that 
.obtained from occultations, giving double weight to the latter, the 
L 'final lon^tude of Sydney, determined by absolute methods, is 

• ABtronomiBcha Nuchriohtan, No, 163^-36. 
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to'' 4" 49''6o Tii-U The corresponding values for the other 
Australinii Obsorvfttories are : — 

Windsor =Sydney — j"" 28'"83 = io'' 3"° ao''77E,o( Greenwich. 
Melbourne = Sydney —34 55-43= g 39 54'i7 „ „ 
Adelaide =Melb'" —25 33-75= 9 14 20-42 „ „ 

These i-aluuB agree closely witJi those which have bean found by 
connecting the Australian stations t«legraphically with Singapore 
and thus with Madras, the results of which are ^ven in the 
' Monthly Notices,' Vol, iliv. p, 183. 

PoBLiciTioNS OF -THE Wabiujukk ODHERyATOET.^ — Prof . Holden 
has recently published the second volume of the Publications of the 
Observatory under his charge, referring chiefly to the work done 
during 1883. ThejJtAw dt resistance of the volume is the portion 
which treats of the statistics of stellar distribution, the substance 
of which has been already published in 'The Observatory' by Prof. 
Holden (Vol. vii. p. 249 et seq.), and need not therefore be further 
aOuded to here. Other sections of the volume contain — a descrip- 
tion of the meridian drele, with examination in detail of its various 
parts, as they affect the instrumental errors ; results of some of the 
observations which have been made with this instrument ; lists of 
now douWe stars and nebulfo, and of red or coloured stars; 
occultatious of stare by the Moon ; two drawings of Saturn ; tables 
of precession in B.A. and declination ; investigation of the micro- 
meter of the 15-inch equatoreal; a new mode of observing with 
the prime- vertical transit ; and sonie meteorological observations. 
The meridian circle was constructed by the Kepsolds of Hamburg, 
the object-glass (made by Alvan Clark and Sons) having a clear 
aperture of 4-8 inches and a focus of 57'6 inches. The instru- 
ment IB furnished with two divided circles each road by four 
microscopes. It is described by Prof. Holden as being " all but 
perfect," and especially fitted for doing fiindameuta! work ; and 
we venture to express a hope that the instrument will be devoted 
to work of this class, after the model of the Leiden observations. 
On account of the position of the Observatory, near the southern 
shore of Lake Mendola, stars culminating north of the zenith 
must be observed through air which lies over the lake, while stars 
south of the Kenith are observed through air which lies over land. 
The refraction for low circumpolars and for extreme south atara 
may be different, except during the winter months when the lake 
is frozen and covered with snow, so that the conditions north and 
south are then similar. In summer Prof. Holden thinks it may be 
necessary to determine two different coefficients of refraction. 
Provided, however, that the nadir can be couttnuously observed, 
it would seem that by suitably choosing the seasons of observation, 
fundamental work is practicable. But observations of the Sun 
woidd reijuire very careful treatment, as the summer and vrinter 
conditions are so different. InvestigationB of the flexure, of the 



Mrrert.ions to the Pulkown refraotiong to fit them to the conditiona 
of the Washburn obaervatioiis, and of the tatitiide are in progress. 
Aatrunomers will await with interuBt the results of Prof. Holden's 
investigatioaa on refraction, ae a difference in the refractions north 
md south of the zenith was at one time supposed to exist at,— 
Melbourne, though further reaearcheti on the suhiect (see ' Uunthlj^ 
Notices,' Vol. sli. p. 346) wonld appear to indiiute that such hH 

not the case. ^ 

SooiPirr FOB PopcLiB Astronomy at Bablb. — Thanks to the 
effortfl of Herr Budin Hefti, the town of Basle possesaea a awiety 
having for its object the popular study of Aaironomy. It has been 
inaiistetice since May 1SS3 andhas enjoyed deserved success. At 
the ordinary meetings of the Society, the President, Herr Hefti, or 
wme other well-qualified person, lectures on the real and apparent 
iflotioDB of the planets and on other important astronomical subject*. 
A tflloBCOpe of g inches aperture, properly equipped, has been placed . 
ft the disposal of the members, who can thus obtain occasion^J 
vieira of the heavenly bodies. The lectures are well attended, JtM 
rapcoditction of Foucault's pendulum experiment was given at th»fl 
opaning meeting, before 600 people, in one of the churches at B 
Srailar societies might, we venture to think, be set on foot, witlif 
good resnlt-s, in not a few English towns. 

Bbfwbthb's Line Y. — Prof. Piazzi Smyth, in a paper read 
beforetheKoyal Society of Edinburgh on Dec. 17, 1883, and recently 
published, gives a short but interesting history of the dark line in 
the extreme red, which Brewster and Gladstone diatinguiah by 
the letter T. He points out that Captain Abney, in the 
PhiloB. Trans, for i83o, baa given the letter Z to this line— the 
true Z line, being a telluric line, was not visible in the spectrum 
of a high sun on which Captain Abney was working. He further 

' «a M. Becquerel's important discovery (Comptes I 
July 1883) that the T line waa due to sodium vapour, 
Smyth waa not himself able distinctly to produce the T line from 
sodium, but in his search discovered three new air-lines further 
towards the dark red than any recorded in Watts'a Indei, Of 
these three lines, the centre one is triple, and Prof. Smyth has 
proved it to belong to nitrogen, whilst the one furthest in the red 
IB an oxygen line, A series of sketches of the district ai to 
given in the plate which accompanies the paper, 

Enokb'b Comet. — Herr Tempel writes "that the discovery of 

acke'a Comet on Dec. 13, 1884, was not merely ' supposed,' is 

attested by the following observations, which are better than those 

of Dec. 13, because the comet has become brighter: — 

i8gj, App. K.A. -App- Dec. 

Jan. 3.. 6" 42" 33' Arcetri M.T. 22" 57" 8'-47 -1-4° 3' 39' 

8., 6 17 6 23 I 57"33 +4 20 3^ 

8.. 6 47 4if 23 I 58 "62 4 20 41 
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" The last observation was obtained with the Boguslnwaki dif- 
ferential micrometer, and ia better than the preceding ring- 
micrometer eomparisonB, The comet appears bright with the Amid 
prism and ahowa a granular centre, and was also aeen with the 
finder as a small faint nebula. Un fortunately we had cloudy 
weather almost the whole of December, and since that time there 
have been only three line bright nights in January." 

Mr. Barnard, at Nashville, Tennessee, sattsfactorDy observed 
the comet on Jan. 2, 1885, at- 7" 45" Washington time. Its place 
was then R.A, 22" 56° 34', Dec. +4° i' 56". It haa also been 
ohaerved by Prof. Young at the observatory of Algiers. Its place 
waa close to that given in Dr. Backlund's ephemeria, 

PilHT StAKB fob STAHniEDS OF StELLAE MaGKITCDB. — ^Prof. 

Pickering, Chairman of the Committee on Standards of Stellar 
M^nitudea, has published and distributed a circular under this 
heading, accompanied by charts of four out of the twenty-four 
regions from which it ia propoaed to select certain stars for 
standards of the magnitude of faiut atara. The regions represented 
in these four charts are those from 2" to 6°, following the bright 
stars y Pe^asi, e Ononis, ij Tii^inis, and tj Serpentis, ;E^h 
region extends 5' north ard 5' south of the declination of the cor- 
responding bright star. "It is desirable," Prof, Pickering writes, 
" that these charts should be made as complete as possible, and it 
is hoped that aatronomers having the use of powerful telescopes 
will assist in accomplishing this object. They will confer a favour 
upon the Observatory of Harvard College by comparing these 
diarts with the regions which they represent, and marking upon 
ihem the places of any additiontj stars which may be visible. 
Some indications of the comparative brightnesa of theae stars 
would also be desirable." Astronomers who may be disposed to 
take part in this work are requested to send the chart of any par- 
ticular region, as soon as possible after ita revision, to the Harvard 
College Observatory, 

A New Vahiasij;. — Dr. Duner has discovered a new variable 
star in Ophiuchns, E.A. 16" 19™ 46', Dec. iz° 8'-5 S. According 
to Dr. Dun^r, it varies from the 7th to the loth mag., and haa a 
period of 31 1 days. Its nest maximum will be about the beginning 
of April 1885. 

Db. Gill has obtained a sum of money from the Government 
Grant for Scientific Purposes in order to enable him to set on foot 
a photographic survey of the Southern heavens. Mr. C. Bay 
Woods is proceeding to the Gape for the purposH of taking the 
requisite photographs. Mr, Woods intends to continue the work 
of photographing the Corona, which he lately undertook, under 
Dr. Huggins's direction, in Switzerland. 

The supposed new minor planet No. 245 has been found to be 
identical %vith No. 208 (Lacnmoaa). 
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ota on Jupiter. 



The minor pLineta Hersilia (206) and Isabelln (210), which hod I 
not beeo observed since the year of their discovery (1879), have 1 
recently been re-obaerved. 

UcBB PiLiSA, being desirous to raise funds for hia intended 
espedition to observe the total solar eclipse of August 1886, will 
sell tho right of naming the minor planet No. 244 for ^£50. 

Tub number of chronometers on trial at the Royal Observatorv, 
Greenwich, For purchase by the Admiriilty, is 45. 

We would draw attention to the occultation of Aldebaran on thft 

«rnooa of Fob. aa. 



Approarimate Tvma of Transit of 8ie great Rt-d Spot awi Eqiia- 
toreai WJiite Spot m^ross the Central Merltliait of Jupiter in i 
Fehntar-y 1885. 



14. 



3-3 
13-8 



The red spot was observed here as it passed the central meridian 
, Jan. 12, 16" 31" {Long. 3i9"'5),and on Jan. 13, 12" so" (Long, 
3a4°*9). The rotation period for this object appears to be shorter 
during the present opposition than during the previous two 
years, during which the rate remained constant at 9* 55™ 39"-? 
(=870''-3o7 daily). 

The equatoreal white spot preceded Mr. Marth'" First Meridian 

/ about 68 minutes on Jan. iz and 13. Its greatly accelerated 

lotion, referred to in the last number of the ' Observatory,' has 

somewhat moderated. Between Dee. 20, 1884, and 

_, 1885, tho rotation-period was 9'' 49" 47''3, so that the 

spot became central a few minutes later than the time given in our 

' it for January. It is, however, utterly impossible to predict the 
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Thi Minutea of thi 
confirmed. 
Mr. Lrel-y read the lleport of the Auditors. 
Mr. Knohcl read the names of the Associates nnd Fellows who 
iiad died during the year. The obituary notice, by Dr. Eouth, of Dr. 
Tadhunter was also read, and some selections from other parta of the 
i Seport of the Council ; hut as these will be printed in e.vUiim in the 
'Monthly Notices,' we have not thought it necessary to reproduce 
' them here. As the Presidential Address will also appear in full, we 
only give a very brief abstract of it. 

The i'rfsident read his Address to the Society, esplaining the 
[rounds upon which the Council had awarded the Gold Medal 
Dr. Huggins, He prefaced hia remarks by poiutiog out that 
he list of the Medallists of the Society showed that no branch of 
Btronomy had been neglected, and that the awards had been made 
ithoat respect to nationality, and with all impartiality. After 
Huding to the former occasion (1867} on which Dr. Ho^na, in 
mjunction with Dr. Miller, had received the Medal of the Society, 
lie President said that though Dr. Kuggins did not claim to have 
riginated the itlea of determining the motion of stars by means oE 
e spectroscope, yet he was the first to reduce it to practice, and 
show that trustworthy results were attainable. After detailing 
1 history of the theory of the displacement of the lines in the 
ctrum of a heavenly body and recounting the difticulties Dr. 
^ns had met and overcome, the President showed how fuily 
le results Dr. Uuggins had obtdned had been confirmed at Green- 
ich and other observatories. The President next pointed out how 
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thoroughly Dr. Huggins had led the way in photographing the 
spectra of every order of heavenly body, stars, planets, coiuete, 
and nebulffi, and he expoimiled at great length the results obtained 
from each. How succesBfiiUy Dr. Hugging had overcome the diffi- 
culties of these resean'hee was shown by the definition of niany of 
hJH photographs of stellar spectra, upon which, though the entire 
spectrum from G to P ia hut J inch in length, fourteen lines may 
be counted between H and K. 

The President then dehvering the Medal to Dr, Uvggvm, 
addressed him in the following terms : — 

'• Dr. HuaoiNB, — I have great pleasure in presenting you with 
this Medal, which haa been honourably awarded to you by the 
Council. I trust you will accept it as the highest acknowiedgment 
of your valuable services to our flcienee which it is in their power 
to bestow. This is not the first time that your devotion to astro- 
nomy has been recognized from this Chair, and I hope it is not the 
last ; for we still find you carrying on with success your important 
and delicate researches. May your health be long preserved, and 
may asti-onomy long continue to receive the benefit of your talents, 
which I have no doubt will be the means of still further adding to 
our present knowledge of the constitution of the universe." 

Lord Crawford. 1 beg to propose that the Eeport be adopted, 
and that it be printed and circulated in the usual manner, together 
with the Heport of the Auditors and the President's Address. 

Professor Farbts. Ihave much pleasure in seconding the motion. 

The motion was put and carried. 

Mr. Waters. I rise, in accordance with notice I havo given to the 
Council, to move a resolution asking the Council to take into conside- 
ration the alteration of Bye- Jaw 44. The suggestion 1 have to make 
is, that we shoidd alter the time of holding our Ordinary Meeting 
from 8 o'clock to 5 o'clock in the afternoon. I believe the present 
hour was fixed upon about 50 years ago ; and I think it will be 
admitted that now we may, at any rate consider, whether a more 
convenient time may not be fixed. The evening Meetings are very 
inconvenient to many Members who live in the country, who are 
obliged ta stay in London for the night, or be exposed to a late 
train-journey home. The Meetings are also not pMiicularly con- 
venient to those who live in London, and who are engaged, or ought 
to be engaged, elsewhere at that hour. Moreover, I think the eveniDg 
Meetings prevent the attendance of some of our most eminent, 3 
older. Fellows who might be inclined to attend if the Meetings were 
held in the afternoon. Among the minor reasons for a change I 
may mention that the Meetings at the Eoyal Institution are held on 
Friday evenings at the same time as ours, and a great many of our 
Fellows are Members of the Eoyal Institution ; and that is a point 
that might be considered. If this Society should decide on any 
change, we may perhaps be able to judge of what the effect will 
be, inasmuch as the Eoyal Society some years ago made a similar 
alteration, and the result has been a considerable 
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^H attendance : and those FeUows of that Bociety with whora 1 have 
^H id an opportnnily of apeaking have expresaed their Batisfnctiou at 
^H tbe change. I will not occupy the tiioe of the Meeting longer, 
^H and will only odd that I have brought the tnatt«r forward uot 
^H uet^eearilj for Bettlemeat at the present Meeting, but more with 
^H II14 idea of eliciting an eJipreseioD of opinion and bringing it forward 
^1 ognin f or fntnre coilsideration. With that object I will propose: 
^H "That Bye-law 44 be altered by substituting '17 hours' for. 
^1 'So'doek'." 

^P Bte. A. Freeman. I have very much pleasure in seconding thftts| 
^B When I resided at Cambridge I found it inconvenient to come ' 
^1 tovn far an eveuing Meeting, l)ecause it was next to impossible 
^B get back the same evening ; and now that 1 live forty-five miles 
^H from London, I find it still more inconvenient. I hope we shall 
^1 not §!irinl( from coming to a division, for I came expressly to 
^B record ray vote; hut if I cannot do bo in four minutes I shall not 
^1 have the opportunity of supporting the resolution. (Laughter.) 
^m Mr. Ranyard. I have noticed that at these afternoon meetings of 
f tbe Society, the attendance is always somewhat different from that at 
our evening m.eetings ; and it seems to me rather unfair that the 
fellows who are able to come here in the afternoon ehoidd decide 
for those who come here in the evening. As far as I Imow, a 
great many FeUowa are occupied during the day, and would not be 
able to come in the afternoon. And I think, when a rule has been 
carried out for half a century, there should be some very decided 
nuijority of feeling shown by the Society for a change ; and there- 
fore, unless there is such a decided majority here, and confirmed 
niao at an evening meeting, I think it would be unwise to change 
our course. Mr. Ranyard also criticised the wording of the 
motion. He objected to the espreasion " 17 hours," and thought 
that the Royal Astronomical Society ought not to throw their 
weight in favour of the somewhat pedantic language of the new 
nomendftture of time, without very good cause. 

Mr. Krmhel. I should liite to place a few facts before the 
Society with regard to the effect of Mr, "Waters's proposal, so that 
the Fellows may understand what it involves. It is obvious that, 
in conducting the affairs of the Society, the meetings of the Council 
and of Committees must take place on the day of the ordinary 
meeting of the Society ; and therefore we must take it for granted 
that, if the change is made, the meetings of the Council and of 
CoramitteoB will take place before the proposed meeting at 5 o'clock. 
The Council meetings usually occupy from two to three hours. At 
our December meetmg, the Council have to consider the claims of 
nominees for the Medal and the preparation of the Council list, 
and that always takes a great deal of time, and three hours must 
be allowed for that purpose. This would necessitate the Council 
meeting at 2 o'clock, in order that it might conclude by 5 o'clock. 
At several of our meetings during the year. Library Committees 
have to be held, which take at least three-quarters of ao hour; and 
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UmrvAw* tht mnnr Cocniniitee would have to meet at a quu~t&^ 
f^< 1 u'ctMik, in onler that Ibo Bemtx^rs may be jireseiit at. tbo 
2 o'flodt meeting of the C^^unnl. At the proposed 5 o'clocfe 
BKvtin^ tW basiaess vtmtil gu an until 7 o'clock at the earliest ; 
aud llw-nr vill be ■ quarter or Wf au hour's business afterword^ 
wtttt the AsAWtiuit Secretary', arMng out of the General Meeting > 
ani tlKrefure the business would not be ofer before half-^o-^' 
BL-\e« : that is lo saj, that the Presideut and OIBcera of the Souet^ 
would be uninterroptedlj at work, without any time for re freshmen'^' 
fmui a tjuarter pust one until half-poat deveu. 

lun{ Crau-ft/nJ fhouglit that five was too early, because (e«' 
bufiuess-inen would be at liberty at that time. If Mr. WateJ* 
had BU^est^d 7 o'floi-k. he would have been with him. 

Hr. K. J. SloHf. As a resident in the country, 1 should preteT 
five, the adoption of seven wuuld make little difference. InilividU' 
ally, 1 am in favour of the change, but 1 do not think this meeting 
ought to take the res[>aasibility of making it, I should propose 
that a circular be sent round to all the Members for an eipreaaion 
of opinion, and no change made unless a large majority decided 
in its favour. With resjiect to the adoption of the term Beventeen 
or nineteen hours, I look upon it as a little premature. It is 
very doubtful indeed, as far ae I can see, whether it really will be 
adopted by astronomers, and it should be adopted only after it has 
been deliberately accepted by a large majority, i'or myself, I 
should be willing to adopt it, if some definite epoch was filed upon 
at which to begin the new system. 

The Attnnumer Eoyal thought it a pity to mis up two distinct 
questions. Any discussion on the '"new time" was premature, 
inasmuch as no official notificaiion of the proceedings at Waeh- 
iugton had yet been received. With regard to the other matter, 
hu personally thought the chauge would be beneficial, but it should 
not be made without due consideration. The Meetings of the 
llova! Society, which were held at 4.30 p.m., were better attended 
than when they had been held at 8 p,m, "With regard to Mr. 
Knobel's objection, the Council Meetings were almost always over 
by S-30 at present, and he thought it feasible to hold the Council 
Meetings before the 5 o'clock meeting of the Society, and to have 
U short iiiteri'fll for tea before the meeting instead of after it. 
That was the practice of the Eoyal Society, and their Council 
meetings only occupied about half the time they used to do 
formerly. Then the Library Committee need not be held oa a 
day when there is a very long Council meeting. He therefore pro- 
uokhI that the matter be left to the consideration of the Council, 
and for it to endeavour to obtain the general opinion of the Society 
on the Bubiivt. (Hear, hear.) 

,tfr. JiwKMn. I have great pleasure in seconding that motion, 
and at the same time I can show the Societv a very curious clock- 
iw^- '^^ IttJiftii painters were ealisEcd with dividing the clock- 
U^ ioto four parts— 
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Mr, Jad'son was prooeeding, but the President ruled that the 
subject was not relevant to the present discussion. 

Mr, Waters, I shall have great pleasure in agreeing to the sug- 
gestion of the Astronomer Eoyal. I brought the matter forward 
merely in order to elicit opinions on the subject. 

Mr, Chatnhers, I trust this question will not be simply shelved, 
and should like to suggest that reply post-cards should be sent to 
each Fellow with some such question as this : — " Are you in favour 
of an alteration of the hour of meeting ? and if so, would you prefer 
5 or 7 o'clock ? " In that way you will be able to gain a fair state- 
ment of the wishes of the 500 Fellows of the Society, which cannot 
be done at any meeting, owing to the wide area over which they 
are scattered. Personally, I am strongly in favour of an alteration 
to 5 o clock ; but unless a poll is taken in some such way as I 
suggest, I do not think it would be possible to learn the wishes of 
absentees. 

Professor Adams. Might it not be possible to try the experiment 
of a change for two or three raeetiugs ? and then we should sae 
whether the meetings would be better attended. 

I^rd Crawford, I do not think that would be possible, because 
the bye-laws say we shall hold the meeting at a definite time. I 
quite agree with Mr. Chambers that if the thing is to be done at 
all it should be done thoroughly ; and if we drop the subject now, 
and the Council will undertake to ventilate the matter thoroughly 
among the Fellows, that will be a proper course to pursue. 

Professor Pritchard. I could second the motion of Mr. Chambers. 
It seems to me a practical suggestion. 

The Prendent, I should like to say that the Royal Society, be- 
fore they made the alteration, sent out circulars to each Fellow of 
the Society, and only one-half of them was returned, but a majority 
of that half was in favour of altering the time from 8 to 4.30 p.m. 

Mr. Knohel. Does the Council of the Koyal Society meet before 
their regular meeting ? 

Mr. Banyard. Yes. 

Professor Adams. There would be one advantage attending a 
change. It would make the Council use their time better, and 
not dawdle so much over the business. (Laughter.) 

Some discussion took place as to whether Mr. Chambers's motion 
could be taken as an amendment to Mr. Waters's motion ; and ulti- 
mately Mr. Waters formally withdrew his motion. Mr. Chambers 
proposed his in the following terms : — " That the Council be re- 
quested, within the next eight weeks, to send a reply post-card to 
each Fellow, asking for a reply to the question whether the Fellow 
receiving the same is in favour of or against an alteration of the 
hour of meeting from 8 to 5 o'clock." 

Mr. Stone seconded the resolution, and the President put it to 
the Meeting, and declared it carried. 

Mr. Banyard. If that question is disposed of, there is another 
matter I should like to mention. Mr. W. S. Franks has sent out 
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■ Duties to some of his friends, who have signed it, and it is this : — 
"We, the undersigned Fellows of the Society, respectfnUf request 
the Council to consider the advitatnli^ of altering the Bye-laws, bo 
as to enable Fellows who cannot attend the Annual General Meet- 
ings of the Sowety to vote at such meeti'nga by proxy." 

Mr. K-nobel. The requisition, which Mr. Banyard has read, has 
been received by the CouncU to-day, and they will take it into 
consideration at their nest meeting ; I think it is out of order 
to bring it up now. 

Mr. Hani/ard considered that he was not out of order. He was 
not proposing an alteration of a Bye-law, but only wished the 
sense of the Meeting to be taken on the important question raised 
by Mr. Franks. 

Mr. Knofiel called attention to Bjie-law 52, which provided that 
the reqnisition should be considered by the ConnciL Failing their 
action, a special Greneral Meeting might be called. 

Mr. Banyard said the Meeting could make any reconunendation 
it might like to the Council. 

Sir. Common replied that if the OEiestion involved an alteration 
of a Bye-law, it was distinctly out 01 order to bring it forward. 

Mr, Ranyard said he was proposing no alteration, but only to 
recommend the Council to make an alteration. 

Prof. Adams said that a particular mode of procedure was laid 
down in the Bye-IawB, and ffie method Mr. Banyord was proposing 
was exactly the reverse. 

Mr. Banynrd replied that the sole object he hod was to secure 
discussion of the question. The Premdmi, however, ruled that he 
waa out of order ; and Lurd Crawford, whilst expressing his sym- 
pathy with Mr. Franks 's propos^, pointed out that Mr. Banyard 
had not a leg to stand upon. A discussion now would only 
prejudice the decision, which would have to be arrived at probably 
by a special General Meeting. If the Council refused to consider 
the question, the requisitionists could demand that a special 
General Meeting be called. 

Mr. Chambers, Br. Mann, and Mr. Waters were then appointed 
Scrutineers, and the Meeting proceeded to the election of Officers 
and Council for the ensuing year. The following Fellows were 
elected; — Presithril: Mr. Uunkin. Viee-Prtsidmtts : Profs. Adams 
andCayl6y,Dr.DeLaEueandMr. Stone. Treasurer: Mr.Common. 
Sfwctrtries ; Mr, Knobel and Lt.-Col. Tupman. Foreign Secretary : 
Dr. Huggins. Oounal: Capt. Abney, Sir G. B. Airy, Prof. 
Pritohard, Major-Gen, Tennant, and Messrs. Capron, Christie, 
Downinc;, Glaisher, Hind, Knott, Maunder, and Banyard. 

The Following gentlemen were duly elected Fellows of the 
Sociely ; — Hev. Edward Allen, M.A., Hev. John Burgess, and 
P. E. faove. 

The meeting adjourned at 6'' 0" p.m. 
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Liverpool Astronomical Society. 
Arthe UoQthly Meeting held ou February 9, the President in 
char, Mr. W. H. Sharp detailed some interesting eiperimeats 
bid made with a view of redetermiaing the density of the EartI 
The metbod employed waa a modification of the plan adopted by 
CsTendish, but, instead of a pendulam hnng liurizontaliy from the 
centre, he had used oaeswungaftorthe fashion of a gate. Friction 
kid been reduced to a minimum by the aubetitutioii of oeedle-poiDts' 
(or hinges, and a centre or zero of oscillation was obtained 
idjusting the lower centra a little out of the I'ertical. 

Mr. Joseph Baxendell, Jan., wished to ackiiewtedge the kindneai 
of Mr. G-eorge Knott, F.B.A.S., in fumiBhlng hian with the dates 
of II maiima and 9 minima of the variable star R Ursa Majoris. 
from these he deduced a difference between the calculated and 
observed times of masima of 12-46 days, the greatest difference. 
b^sg 24-92 days, and of the minima 8- 1 7 and 2 1-93 days respective' 
In a paper on the variable star x Cygni, Hr. J. E. dore, r.fi.A. 
Raid tluH interesting variable bad lately passed through a maidmi 
of about average brightness. Hie obaervatioos had fixed the date 
J Nov. 23, 1884, when he thought the star waa preceptibly 
righfer than 8 Cygni. The average period seemed to be about 
406*5 daysy but, according to Schdnfeld, the period was slightly 
lengthening. The observations had been made with a powerful 
Innocular ; but the star was above 6 mag. or visible to the naked 
eye from Nov. 2. 1884, t« Jan. 6, 1885, a period of 65 days. 

Mr. G-. T, Davis had noticed that a fifth star had lately become 
•^sible in the trapezium of Orion, with his 3|-in, Wray, This star 
(./, the brightest star, and was probably identical with 
Herschel's 6th star, which Webb thought would prove variable. 

In a description of the Lunar Alpine Valley, Mr. Elger, F.E. A,8., 
^d the scenery in tliia neighbourhood was extroraely difficult to 
sketch, especially under a high sun, when alone the conditions 
prevail which permitted the complicated details to be clearly seen 
Bed interpreted from end to end. It was only when far removed 
from the terminator that its V-shaped outlet to the Mare Imbrium 
«oald be traced to advantage, or the flask-like erponsion with the 
itttnstTicted gorge, which led up to it from the north-west, satia- 
'factorily observed. At other times these features were always 
'isore or less concealed by the shadows of neighbouring heights, 
The details of the upper or more attenuated end of the valley were, 
'lowever, seen best under a setting sun, when many striking 
B came to light, of which few traces appeared at other times. 
Mr. A. 8. Williams, F.E.A.S., called attention to a singular 
variation in the brightness of the lunar crater Boscovich. The crater 
itself was known to students as one of the darkest and most 
obscure objects on the Moon, being only half a magnitude brighter 
tiian the black shadows. Some months ago he had, however, seen 
it distinctly brighter, but lately it had again darkened until it waa 
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sJmostas black i» the pbolometric meaaarea made it. From the 
lengih of time orer which the ehangea extended, ther could not be | 
produced by t-Ariation in the angles oE illumiuation, but would 
seem to be due to some physical cause. 

The SecTstarr said that this seemed to be only another iDataace ' 
oE the want of a oom[>anitiTely cheap and reliable map of the ^oon, 
and he was glad to say the publicatioa of such a map was now in ( 
contemplation by the Society. It had at first beea suggested that ■ 
the map should include all detail observable with a 9-iu. aperture ; I 
but he thought at present this would be too eipensive on under-! 
taking, though they might attempt it later on. Perhaps a map | 
about 3 feet in diameter, and with markings within the scope of, 
say, 4- inch telescopes, would be moet suitable. The matter was, 
however, still in abeyance and he would be glad to receiye sugges- 

Mr, W. F. Denning, F.H.A.S., thought the idea a good one 
and hoped it would not fall through, as the tjociety numbered ' 
many who had given especial attention to selenography. He was 
of opinion that something on a less extensive scale than that 
originally suggested might be attempted. 

The President announced that a 9^n. reflector had been generously 
placed at their disposal by Mr, Calver, F.K.A.S. It was already 
ut work OD Birmingham's red stars, and he hoped shortly to give 
a favonrable account of its performance. 

Nina gentlemen were elected members of the Society. 



Jupiter and the Relative Powers of Telescopes in Dfiflning 
Planetary Markings. 
The Annual Report of the Director of the Dearborn Observatory 
for 1884 contains the usual raluable microraetric measures o£ 
certain selected markings on Jupiter, and the rotation periods 
derived from them. Prof. Hough's results in reference to the red 
spot and equatoreal white spot are nearly the same tw those 
obtained nt Bristol, as will be evident from the following com- 
parison ; — 

Hotation Period of Eed Spot. 

b m B I h m R 

Opposition of i88j-3 = 9 55 sR'.^ Opposition of 1881-3=9 SS J9'i 

Opposition of 1883-4=9 55 38-5 Opjjoa.li™ of iS83-+ = 9 55 30-1 

Obaervations at Chicago. | ObaervntiunB at BrisloL 

The period has now evidently ceased to increase. 

Hotation Period of Equatoreal Wliite Spot. 

h ■" B I h m 8 

Opposition of iSSi-3=9 50 98 Opposition of 1882-3 = 9 5° 9'6 

Opposioon of 1883-4 = 9 S° '>7 Opposition of 1383-4=9 50 ii'i 

ObBervations at C'liimgo. | Ubservntiotis nt Briklol. 
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Thepariod has beun rapiillj inureiising. The results in this ci 
are ijiiite as accordant as for th» n^l sput. It is t-urioiis that Pml', 
Ilnugh found the period for tho furmBf exactly 9'' 50'° g'-S duriug 
est'li of the three apparifioiiH pnor to that oE 1883-4, ^''heii tba 
oioliou o£ the spot became grtsutly retarded. At Bristol tho observed 
retanjulioa bos been moiu groduutly developed, tliougU ahowiug 
jome icreguUrities during the sever^ years. 

While acknowledging the value of the micrometric results given 

tba Kaport from the Dearborn Observatory, it must be confessed 
some of the statemeuta made by Prof. Hough relative to 
a phenomena are utterly inconsist-ent with the results oE 

iglish obaervera. On page 9 he states : — •' During the past 
appoaitiDn it waa alleged in Eoreign journals that tho spot had lost 
its outline, and become merged in a faint belt on the following 
end, This statement js entirely erroneous, as it ^as subsequently 
seen on yarious occasions with the Chicago telescope, entirely 
separate and distinct from any belt, and pre^ntiug the same out- 
linethatit did in 1879," I 

Prof. Hongh evidently refers to the notes and drawing in the ! 
' Observalory ' for March, 1884, p. 7 1 ; and as the point is an in- 

"" 'ng one,I am induced to quote the following observations:^ — - 

y Mr. N, E. Green, London, ( r 8-inch Reflector, powers 
250 to 400.) 

rBSj, Jan. 6, lo"" o". The coalescence of the spot and belt to 
the south not observed. 
10 40 Connection of spot and belt intiraiitetl. 
13 10 Connection evident. 
Jan. 28, 7 40 Connection of spot and belt broad and 
unmistakeable. 
r'OnFeb. 2, 7'' 15"; Feb. 6, 9" 30" and 10" 30™; Feb. 10, 12" 5"" 
■", the connection of the S./ end of the spot with the 
a its S. border was noted as very dei'ided. On Feb, 1 1, 
Pjo" and S*" 40", it seemed to have become fainter and reduced 
la narrower strip. There was no doubt whatever as to the 
^Unent running from the spot to the belt, not only as to form, but 
Ipur, which was a faint reddish grey. It vba most evident on 
I. 28, and bad become fainter by Feb. i r, after which no further 
rvatious were made. 
Jjtfr. J. W, Backhame, Suruierland. (4^-inch Cooke Eefractor.) 
B84, Jan, 25, 9" 34"' (powers iSo-350). The red spot plain 
, though its form is not plain ; its / end seems to slant 
Bouthnords, and is joined to a belt south of the red spot ; at any 
rate, I cannot see any space between them. Hut the spot is di- 
stinctly red, while the belt to the south is not, nor any other belt 
Wt the southern equatoreat belt, which is very red, especially the 
'wkest (S.) part, which is ^nry strongly tinted crimson. Air veiy 
" ' " >"■- The red spot stitl seems joined to the belt f. 

r not quite so good." 
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very mwh smnller instrmnents, A 6^-inch With orColvermirrui 
wuulJ ahow thcsm all without a,uy diflicultj. 

Sir W. Herschel seems to h&re recogriir^d the non-utility of 
large iuatnimente in the obseri'ation of bright planets, for he wrot» 
ad follows : — " In the course of these observatious [on the belte oE 
8aturn] I made ten new objet^t specula, aud fourteen smalt plain 
ones, for my 7-foot reflector [of 6^inch aperture], having already 
found that with this instrument I hadlight sufficient to see the belts 
of Saturn completely well ; and that here the maximum of dis- 
tinctness might be mut-h easier obtained than where krge apertures 
are eoncemed." (Phil. Trans, vol. Iissiv. p. 51.) 

There i» a chart of Mars by Profs. Harkness and Hall in tho 
'Monthly Notices,' (ol. rl.p. 13, derived from eight drawings with. 
the a6-iach M'ashingtoa refractor, between Aug, 18 aud Oct. 18, 
1877, just when the markings ought to have been visible with 
inaximum effect. A good 4-inch refractor would show all the 
detail included in this chart ! Look at the mass of complicated 
features seen by Schiaparelli with a refractor of 8 inches aperture at 
the much less favourable opposition of 1S79 and 1881— 2. The 
drawings of Mr. Dawes and Mr. Green are also far and away more 
comprehensive, though founded on views with much smaller iustru- 4 
meutd than the great refractor at Washington. ' 

Jilr. K. S. Keuall, who possesses perhaps the best instrument ia ' 
England, the z5-inch Cooke refractor, now mounted at Gateshead, i| 
remarked, in a recent letter to me, that " atmosphere has an immense ' 
drttt to do with definition. X have only had one fine nujlU since \ 
1870 I I then saw what I have never seen since.' j 

Many other atatemeul* of similar tendency with regard (o the , 
exti'nt by which large apertures are affected by atmospheric un- 
dulations might be quoted, aud there is no doubt such instruments ' 
are rendered practically useless in some departments of obser- 
vation from this cause. While possessing an immense superiority 
of light over smaller telescopes, they are rendered iueffoctive by in- 
ferior definition. Imperfections of figure will not account for this, 
for the large telescopes of Eosse, Herschel, Lassell, Alvan Clark, 
Cooke, and others must, we know, have been constructed as nearly 
perfect as human hands could make them ; but the real cause of dis- 
appointment lies in atmospheric currents, and their far greater 
apja'^wt activity with e^■ery increase of aperture. 

Moie attention should be given to instruments of say from 6 
to 10 inches, and the means of yet further enhancing their per- 
formance. A great and unnecessary loss of light is occasioned by 
the use of two leuses ia the eyepiece •. I have for some time 

■ Dr. Bull, in hia 'E1i>mEDtA of Astronomy,' p. 14, is somewhat ineiaot 
in dwiling with this queBtion. He saj-i ; — " Thoro is bo much diatortioo pro- 
dupwl by a gingla evB-Ifna in tliose objecta whioli lio near tlio niargio of the 
llold of view tliat the compound ejepiace, oonsisting of two Iojibbb, is generaJly 1 
preferred. Bj ita nid Uia bbdib mngiiifying- power is retniiied while the dU- 1 
turtion IB gronttj diminisliPd. On the otber hnnd, tJie introduction of a 
Becoiid li<nB ia of course attended with Borne sacrifice of light." TLo fact is, the 



!85.] Proposed Change of the A»tronom\cal Duy. 

emnloyed only the siiigle (eve) lens of my IIuyglienjaD oyi'irioces, 
urn find not only a grent Having of light, but an iniprovonu-ut in 
duflnition. The same tiling was cotnment«d on by Sir W. l-iei-svlml 
DiuK than o century ago in tho ' Pliil. Trans.' vol. laxii., in these 
words: — " 1 have always from experience persistod in refusing titft,, 
usintAnce of a aeeond gliiss, which in Eure to introduce 
greater Ihan those we would correct. I have tried both the 
ind duuble eye-glans of equal powers and always found that tl 
lingle eye-glass had much the superiority in point of light 
djalinctnesa." The fitid is smaller and only available neai 
centre, hut on the whole it is an immense improvement. ^ 
*G ssaentially require to obtain is the greatest amount of light 
aud perfection of figure possible from iustruments of moderate 
l^crtore. Prisms, flots, Barlon' lenses, and diaphragms all occaw 
tliH loss of valuable tight, and it would be well if they could 
flispeflsed with altogether. It will be an interesting point to de- 
tpnnine what limit of aperture affords illuminating power and ,. 
ebrp definition in the most jjerfect degree as regards planetary 
marliings. 

In this paper I hone it will not be understood that I have 
iltetnpted any undue (lisparagemeut of large instruments. I ani 
for from subscribing to Ur. Kitchener's opinion that " Immense 
lelescopes are only about as useful as the enormous spectacles 
which are suspended over the doors of opticians 1" In certain 
departments of research large opertures o-re absolutely required, 
ind have performed valuable work utterly beyond the capacity o£ 
moderate instruments. W. F. Denkiho, 

Brietol, iBSs, February I. 



The Proposed Charge of the Astronomical Day. 
Two of our highest astronomical authorities have recently pro- 
nounced their verdicts upon the decision of the Washington PrimB 
Meridian Conference with respect to the astronomical day, and in 
h case the verdict is an adverse one. The first, Herr I'oerstor*, 
e of opinion that the so-called " universal " day should coincide 
Srith the astronomical ; but he holds that the general public should 
VB way to the astronomers, not thereverse, and that consequently 
e universal day should commence, as the astronomical day does at 
Iresent, at mean noon. He says that the " significantly small ma- 
Brity " which cajried the resolution recommending that Greenwicli 
nidnighf. be the point of departure was at the previous conference' 
t Boine a miuority, and that therefore it behoves them to justify 

PBBgDifying -power of the negiiliTe ejepicfe ia greallj lesfeniid by t]ie adfiitiac o( 

' vmi lens. Emplnying oiilj the eje-lena of lour HujghejiiHn eyepieeas [- 

lo-iuuli reflectur, I get powers of about 118, 151, 475, tind 641, At' " 

Beld-lMM tie numl>er» are reduced to 97, 145, 190, and 317. In tia et 

toaitive (Ronieden) ajepiecpB, liowiMer, Ihe powers are elightly leea with (i 
1 tye-lerB (ban with Ihe ordinarj- pair oCJensee. 
""Aatron. Sauhr. No. 1643. 
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tbe rejeetioB of the views expressed at tlie earlier conference. The 
plea urged at Washington was that it was intolerable to demand 
the European commercial public to change the date in the middle 
of the businesB da; ; ;et, despite all that was said on the subject 
at Bome, astronomers and navigators are now asked to give up 
their conunooly accepted and well-founded mode of reckoning. 
Herr Foorster further considers that the mistake has arisen from 
supposing that the public generally have anything to do (vith the 
question of Universal Time. The entire matter could and ought 
to have been argued on astronomical grounds alone. He is also of 
opinion that it will be diilicnlt to get the travelling public to adopt 
it, and that it is quite unnecessary in telegraphy ; so long as the 
reckoning of time proceeds from o" to 24", every necessity of the 
case is met. He concludes a long article by declaring that " There 
is no forcible reason for choosing any other basis thau the astrono- 
mical day at Greenwich fur the universal astronomical and nautical 
day ; and, further, it still remains necessary to choose a simpler and 
more favourable plan than the adoption of a universal day, which 
offexs no advantage other than its coincidence with- tbe English 
civil day," Herr Foerster also states that Herr Tietjen will not 
employ the new universal day in the ' Berliner Jahrbucb.' 

In reviewing Herr Foerster'a article, of which we have attempted 
thus to give an abstract, we feel ourselves obliged to dissent from 
not a few of his conclusions. And first of all we would point out 
that the Roman conference was ejcpreasly and professedly tentative 
only, that its resolutions were put forward not as recommendations, 
but as points for consideration, and that it was most explicitly 
stated that they were in no way to bind the action of the specif 
conference called in Washington the following year. Considering 
this fact, and also that the scientific world in general, and the 
members of the Conference in particular, had a year in which to 
weigh the arguments pro and eon the Eoman proposition, it seems 
scarcely fair to insist much on the point that the view held by the 
majority at Washington, which was not small as Herr Foerster 
alleges, had been held only by a minority at Eome. The more legiti- 
mate inference would surely be that the earher decision was framed 
upon a hasty and insujGcient consideration of the facts of the case. 

But we feel sure that Herr Foerster is mistaken in regarding 
the question either as a purely astranomical one, or as one in whitm 
the public convenience is a secondary matter. If the question had 
been simply an astronomical one there would have been little need 
for a conference. There is already a tendency to adopt Greenwich 
mean time in astronomical reckoning quite sufficiently strong to have 
produced ultimate uniformity ; indeed it has already been accepted in 
the case of astronomical telegrams. But the development of commerce 
and the extension of telegraphs and railways wei'e already rendering 
the esisting confusion of systems intolerable ; and the United States 
had taken a remarkable st«p towards securing simphcity and order by 
the adoption of a universal minute for local time. It was confessedly 
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[ge!y to meet this growing need that the Confereoce was caUiiJ, . 

11 it would have stultified itself had it put the pubii(; L-onvenieui^ I 

I one eidfl an a matter of no importance. I''urt!ier, had the Roniaa 1 

pnipoEiil been ratified, what would probably bare happened would I 

we been that, whilst aatronomers retained their present reckouing, 

mneaa men would have refused to adopt a method so foreign 

^ llieir habits and so little adapted to their couvenience, and the 

net resnlt of the Conference wotild have been zero. 

We think there can be no doubt that in rocommeuding midnight 
tor the point of departure of the uuiveraal day the Conference were 
Mdoubtedly in the right so far us regards the civil employment of 
time. But is it necessary that the atlranomical day should be 
iieiitical with the civil day 7 Prof. Newcomb, the second authority 
»fluded to, thinks not, and he puts forward his views in a brief but 
wry clear paper appearing in the ' Monthly Notices ' for January. 
Se (iweUs strongly on the confusion which the alteration in the 
Btronomical day would introduce into our computations and ephe- 
nerides, and points out that there would be a break of half a day 
n the continuity of astronomical datuig. On the other baud, the 
;pwsent Mtronouiical day has been used side by aide with the 
prwent dvil day for over 200 years without aiiy confusion arising; 
fcgeneral public have not known of the difference and astronomers 
Webeen perfectly accustomed to it. Prof. Newcomb concludes by 
ffiMinimending that at least the change be postponed for a while to 
* more fitting epoch than the present. " The beginning of the 
Wming century, he dryly adds, " would be a very good epoch, and 
iroald allow about the right time for consideration." 

There can be no doubt that Prof. Newcoiub's argumenta have 
pent force, though we ar& personally inclined to think he Bomewhat 1 
(Kaggeratas the difficulty of the change, and he neglects to note one * 
prat advantage which would be secured, vik. the adoption of a 
Mmmon standard of time amongst astronomers the world over. 
Am not the present diverse standards of astronomical time quite as 
iruitful of trouble and error as the proposed change would be, es- 
(ept, perhaps, jnat at the very moment of making it ? But there 
jre several considerations wmch seem to point strongly to the ad- 
feabiUtj of the delay which Prof. Newcomb recommends. Pirst, 
re do not yet know if the universal day will meet with any public 
ivour. Should this not be the case astronomers would have 
iterrf their mode of reckoning without any compensating advon- 
Neit, it is unpossible for the change to he made in observa- 
s until it has been previously made in the great ephemerides, 
Bd these are published for several years in advance ; and, further, 
I we have seen, the editors of two of the* most important have 
ronounced against the change. Until the chiefs of the principal 
Tautical Almanac offices have agreed to introduce the change no 
DTward step can be taken. Thirdly, it is much to be deprecated 
bat attempts to introduce the new system, otherwise than in 
Btemol organization, should he mads at isolated observatories here 
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and rht^re. The change ^should not be mode until astronomefB ire 
unanimDu.i upon the <«iibjt^*r. or. at least, until those favouring tlie 
i-haiitre are *i) irreariy in rh»? ruaJDrity aa ro render the dissent oJ the 
iiiiinjntv a n;;irrep oi u«^ Ltjn^ei^iience. The change should then be 
mad**, a,-* Prot. NV'V',*omb advi-i^!?. "at wme oornmoa fundamentil 
♦^P'M'h "adi^prr-il •• by an ar?an:r-nieTit amonu: the astronomers of the 
World." Failiiiii rh^-s^ pp'^rti.rions the re&ult of following the re- 
roninieiidarion or the \\'a>hiri:zton Conference would not be the B'-'^ 
reiii'Aai of anomalies which it was desivrned to effect, buttheintzo- 
diictioQ or a •• confusion wor"«.- confound«rd/' The Editobi. 
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TTie Lick Observatory*. 

It may be of intere?«t to give a brief account of recent work at the 
Lick Observatory. It is ditiicult to convey an adequate idea of the 
excelleniH? ot the site, and ot the thorough wav in which theOb9e^ 
vatorv has been constructed bv the Lick trustees, without the au 
of illustrations. 

The most recent addition to the obserAatory is an eiquisHB 
meridian-circle by the Hepsolds, of Hamburg, and the houae to 
contain it. 

The meridian-circle hou-^e is forty feet square, with the vall^ 
double throughout. The inner wall is of California redwood, whic- 
is almor^t inoDnibustible. and beyond this is an air-space of r 
inches completely round the building, on the north side as well ■^^'*\j^. 
on the other>!. The outer frame carries a louvre- work of galvaniie^^^ 
iron, whirh completely pnnents the !Sun from striking any part o. 
the building proper. The ceiling is flat, of wood, and a very larg^^ 
air-spacf; coinmunicatfs with the room itself through wire nettin^^ 
which covers the sides of the slit. Complete access to any part^^^ 
of the air-space«», both of the walls and of the roof, is provided.^ ^^^ 
f)n the west, the room opens into a ventilating tower, two stories 
in height, which also adjoins, and is connected with the house for 
the meridian-transit instrument, which lies still further to the 
west. The design of this construction is to keep the temperature 
of the two houses and of their air-spaces precisely the same as 
that of ihci extenial air, and it is probable that this object has been 
practically attained. The new Kepsold meridian-circle, which has 
]ust been mounted, is of six (French) inches aperture, and is essen* 
tially of th(? same design as the meridian-circle of Strassburg, and of 
th(5 Hinaller circles of Williamstown and ^ladison. 

It has north and Houth collimators of six inches aperture, and 
nn east and west collimator of three inches. The three six-inch 
objectives wi^n? made by A Ivan Clark and Sons. 

There are two circles, each divided to two minutes, and read by 
four microHcopcjs (magnifying forty diameters) to one second. 

* From tlio * Sidereal Messenger/ Vol. iii. p. 301. 
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Two extra microswipes of seventy (lUraeters serve for tlie detu 
mination o£ the division-errors. One o£ the circles ia flied to tht 
is. and will serre first as a Bfltting-cirele, bo that the same Bottin) 
fill ilways hold good for the same objeot, which is a great t 
""' B, and, secondly, this fixed circle will nerve for star observa- 
the usual manner. The other circle is movable around the 
uia by a wheel and pinion. It will serve for fundamental obser- 
tstions when the division-errors of each one-degree mark and the 
Knirs of the two-minute marks for four single degrees, njnetv 
degreea apnrt, are once det«nnined. It can also be used to 
elimiaote the accidental divisinn-eTrors, by turning it each day 
Ibrongli some number of minutes, as 7, 11, 13, &c., so that succes- 
m ot»ervfttions of the same star will fall on different divisions. 
be tumplete division of the t«'o circles also allqws of a deter- 
mination of the flexure of the circles, Ac. The large she of the 
BiHimntor objectives permit the pointing of one collimator on the 
D>ht with a precision equal to that of tbo pointing of the 
■ telBscope on the eollimat^)^s, and will serve for very prerise 
detafminations of the horiKontal flexure. Complete provision is 
•Isoraiide for reflection observations. A miVf, or meridian mark 
Hglity feet distant, may eventually replace the south collimator, 
whose objective is to be iitled to an eqnatoreal mounting, also by 
Sspjold, A mire may also be mounted some eighty feet west of 
Ibe circle, on a pier within the main building. Altogethei 
circle is the most perfect of its clasB in the United States, if not -j 
in the world. It has been inspected by Prof. Auwers and Dr. 
Emeger, and pronounced by them to be tafisfactory in all par- 1 
Jicidftrs. Its site is especially good. The elevation above the sea I 
IS 4J0O feet, and for six or seven months of the year every night I 
IS clear. Half of the remainder of the time is also clear. It ia 
'^\aia that especial adva'ntages will follow from a site which 
fennitfl of continuous observations. The piers are built i 
iBMt substantial manner, of hard brick hiid in cement, and their 
fcttodatiinia are to be enclosed in air-tight boxes. The astro- 
U advantages of this perfect instrument, mounted in such a 
careful a manner, cannot be over-estimated. The 
onatniction of this meridian-circle bouse, of a double-hoi 
b observers, and the finishing of the interior of the main building 

nipied the whole of this season. 
The entire observatory may be said to be complete with tbo 
Meption of the 36-inch equatoreal and of the dome to contain it. 
B Rint disk for the objective of the 36-inch has long been 
opleted. The crown disk has presented unespected difficulties, 
^BB than nineteen unsuccessful disks having been cast. It is 
[iped that a perfect disk may be had in a few months, and that 
^^ wHole objetfcive will be made and mounted in 1887 or 1888. 
10 TOustrnetion of the dome and of the mounting will bo 
FOceeded with as soon as tbecrowndisk is successfully cast. The 1 

n'atory is now a very complete one, possessing as it does i 
TOL. YHi. n 
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ii-iucli equatoreal, a 4-iiich transit, a comet-aeeker, a 6-iuch 
mtsridiaD-circle, and a pholohe.liogniph, Ba well aa a Repaold vertieal- 
cirole and a 6-iiicb equatoreal. The main building is practicaily 
ooiuplet« and is perfectly adapted to its usee. Five very excellent 
clocks (by Hohwu, Dent, C. Fi-odsham, and Howard) and set of 
chronometerB by Negus will sooa be available. The beginnijigB of 
a large astronomiual library have been made. A cconplete electrical 
aystem has been put in for connecting clocks, chronographs, &a., 
and there are only a few observatories in the world which are 
in better condition for nstronomical work than the Lick Observatory 
now is, even without its chief instrument, the 36-inch refractor. 
E. a. HojjJKS. 



CORRESPONDENCE. 

To the Editors of ' The Observatory.' 

Oecultation of Aldebaran in the Sixth CeiUury. — Bliss, 

Astronomer Royal. 

Qestlembh, — 

I have been looking at Streete's ' Astronotuia Carolina,' to 
which Mr. Johnson refers in his letter in your laat number. The 
copy of that work in the Library of the British Museum podsessea 
an interest to which it is worth calling attention. Very little is 
known of the pereonal history of Bliss, who succeeded Bradley as 
Astronome- Boyal, and filled that high oiEee for only about two 
years, as he died at the Eoyal Observatory on September 2, 1764. 
After trying for a long time without success to learn something 
abouii his early life, 1 found in this, volume a note on the 
titlep^ that it was " the gift of Sam. Essingtou to Nat. Bliss, 
A" 1718, Feb. 13." Thus is proved the early interest taken in 
our science by the then future Astronomer Eoyal ; for as Bliss was 
bom on the 28th of November, 1700, he had not long completed ' 
his eighteenth year at the date in question, which must of course 
be taken as O.S. On the hack of the cover is his owu signature, ' 
" Nath. Bliss, Coll. Pemb. Oxon ;" and on the flyleaf, in an unknown \ 
hand, we have the following particulars about him, most of which 
have, I believe, never appeared in print r — , 

" Nathaniel Bhss was the son of Nath. Bliss, Gent., of Bisley 
in G-loueestershire. He was matriculated at Pembr, Oct. 10, 
1716, proceeded B.A. June i, 1719, M.A, May 2, 1723, In 1736 
he was rector of St. Ebbe's, Oxford ; afterwards Observer at Green- 
wich 1762, Savilian Prof, of Astronomy* 1763, and died 1764. 

"He had a son, John Bliss, matr, of Ch. Oh. Oct. 24, 1740, 
b^ng then 16, B.A. of Mertou, probably a clerk or chaplain Mar. 
n, 174J, M.A. July 7, 1747." 

• jThiB is a roitfate. Ho waa RaTilinn Prof, nf Geometry, some yo*™ befora ' 
W iKouae AMronomer Boyul. Dr. Homabj was Safiliiui Prof, ot AatronoiOT 
»» 4i» tiwa.— W. T. L.]. ' ' 
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The book afterwards came iato the possession of W. Walea, c. 
Tmuit of VenuB celebrity ; at leoat his nonie occiira ia the middlu of 
liwtitlejjage, and a MS, note on the flj-leaf, immediately helow 
that to which I have referred, states that this \a " the autograph 
oF William Wales, a Tery celebrated mathematiciao, and maater m ■ 
Cluisfg Hospital." J 

With regard to the oceultation of Aldebaran, or, as Streete calllfl 
it, PaliliduQi, a name which first apphed to the Hyades generally, \ 
and afterwards restricted to the star in question, has long been 
oliBolete, the Greek manuscript quoted by Boulliau (Bullialdus) 
dues seem to me to imply that the unknown observer made hia 
obBervatiou at Athens ; at least the oceultation of Venus quoted 
jnat before from the same manuscript is stated to have been ob- 
wrvedat that place in the 192nd year of Diocletian, corresponding 
toiD. 475, That of Aldebaran was, as Mr. Johnson remarks, 
on the ixth of March, 4,d. 509, whilst Ajiastttaius I, was , 
Emperor. Boulliau thought that the place of obserration must- 
isrebeen considerably east of Athens, because he concluded froml 
111! tables that there " Imposaibile veri fuit Luuam occultosae I 
MDlum Tauri." 

Tours faithfully, 
Hickheflth, 1885, Feb. 10. W. T. LnTN. 

Ptolemy's Catalogue. 

In the report you published of the last meeting of the Hoyal i 
Astronomical Society, the account of my note on Ptolemy's Catalogue j 
^ipeara to be rather confused, and I would therefore solicit your ] 
iittdneas to give me a little apace to explain more correctly the ( 
girt of the paper, 

ftokmy's Catalogue of Stars has an interest »ai generis whieli ' 
**il never fade, and it ia obviously very desirable that all possible ' 
sWrees of information respecting it should be ransacked to enable us 
** possesa a more perfect edition of it than we do at present, 
jp>a difficulties which tho Greek M8S. present are clearly put 
^»»rd by Baily in Memoirs B.A.S. vol. xiii. p. 7, who also 
fiSMrks on the great value of the Arabic versions as affording 
*rrectiona to the possible errors in the Greek, I have therefore 
ttoiight it not altogether useless labour to conault what Arabic 
"sreions (and their derivatives and translation) .1 can find, to 
bddate some of the doubtful points in the Catalogue. 
When we cousideJ- the number of centuries during which the 
Jreek ' Almagest' lay dormant, and for a large portion oE which 1 
leariod its Arabic translation was the only text-book of Arabian ' 
Stronomy both Oriental and Occidental, we may well believe that 
) pains would be spared by the Arabs to hand down as correct a 
iraion of it as was possible. 

The only tranalation from the Arabic with which we are 
aqiiainted is that made by Gerard of Cremona, who flourished 



The IPinier Meteor-showers. 

vovi'Uiber, with prevalent abticyclonic weather, the 

;; time overcast, so that it is not safe to speak 

>■ iibundance of meteors; hut it appears that 

^bowere were poorly represented, notably the 

■liidt'B. At the end of October I saw a few of 

ill oil, and not of anj- brilliancy; but then 

■r.Tl'ei-ed, and after that the true Taurids had* 

> ^1 Of these I saw ag only, though 1 kept up 

111 ; and it seemed that the hourly number was 

-' II- equal to Jupiter, orange in colour at first, 

. I jiliie afterwards, as is usual with this shower 

■ iiu'lcors. I heard of o brilhont one being seen 

. r than any star, which was probably a Taurid. 

^ t, vor.V diffuRe one, sometimes lasting a long time, 

hfc^tBgiievrrai radiants. This seasou I observed a 

1 4fj)(tceuiher, -which seemed stili to belong to it. 

* UtDids were more of a success and fairly well 

Jj JI8. lina been kindly lent to me bj the Tnisteoa at tlie 
|| fUrpoM of tnuialatiiig the Cntologiie of f 
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olaerved, though no oight wm cleiir far long. About midnight 
the gth 1 watched for 2^ hoiir^, and saw 36 meteors, of whith 26 
■9 Oeminida. They very noticeably came in groujia, occasionally 
3 or 4 almost at the same moment, and then of aimilar appearance 
aod magnitude. The radiant seemed to be at 111^ +4i''iaFatI 
out-of-the-way place; but aa the tracks are always so very sh( 
jud no streaks are left, it is dilbcult to map many oE them. 
The loth wa3 quite overcast. 

The nth WU3 partly clear, and I watched from 8 hra. to 11 hpB. 
aeeing 56 meteors, of which 46 were Geminida, 

The hourly number in the clearer intervals rose to 24 QeminidSi 
ID it was evidently an unusmilly good shower. Only two were 
kright ; hut, unfortunately, the beat one, at S'' ^^'', was just behind 
ft small patch of cloud. The sky was lit up by most brilliunt 
Bashes, o! an intensity quite equal to a half-moon, apparently of a 
greenish colour ; but the meteor only reached the edge of the 
idoud as it died out. After this it iva.<i again eloudv and only a 
nore were seen, when the radiant seemed several degrees east 
bf Castor instead of north of hira, as at first. 

In ail, 86 Geminida were seen here, but not more thau one or 
"two left any visible atreak, and only the largest one can iiave been 
I Other than white. 

The January Quadrantida were quite obscured by cloud. 
Yours tridy, 

Great Baddow, 1885, Jan. 11. II- CoKDER. 

FaraUax-Hanting. 
Ge^tleueh, — 

With reference to Prof. Ball's remark, mentioned in ' The | 
Observatory,' 1884, p. 33S1 "s to the probability of there being in 
ihe sky no star with a parallax larger than a second, is it not very 
probable that the nearer stars may be moving with our Sun, and 
'therefore would show but little proper motion? It is true they 
HJight have another motion independent of our Sun's, still that 
inight not be the case ; so, if such stars were small their parallax 
might long escape detection. There ia likewise the posaibility of a 
«tflr chosen for comparison having the same motion as the star 
tinder observation for parallax, 

Sunderland, Feb. 11, .S85. T. W. BaCJOIOUSE. 
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NOTES. 

A Cause of SYSTEiciTic Ebuoes in MEisuitEa of Do¥blb j 

Btabb*.— M. Bigourdan has recently pointed out a possible cause j 

of systematic error in observing position- angles. In the case of I 

the Secretan Equatoreal of o^'jos aperture of the Paris Observa- 1 

tory, he finds that the difiraction-riuga surraunding the images of I 
* Bulletin Astronomique, Tomo i. p. 439. 
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the brighter Btare are discontinuons ; so that when the objective ia 
turned through 180° round its optical axis, aa in obaerving eaatj 
and west of the meridian, thiare is safficient difference in thei 
relative appearance of the components of a double star to eauH» 
syetematic errors in the observed position -angles. And, in fact, 
ft'om a series of experiments which M. Bigourdon has carried out 
with this instrument, he finds that there are considerable dif- 
ferences in the position -angles measured under the same conditaona 
by the same observer, and within a few minutes of each other ; so 
that the line joining the stars makes much the same angle with 
the line joining the eyes (always horizontal) in the two cases, 
one being east of the pier and the other west. M. Bigourdan 
points out that the errors cannot be eliminated by determination 
of personal errors from observations of artificial stars, since in 
these latter measures the stars alone are moved and not the objec- 
tive. It would be desirable, then, for observers who possess tele- 
scopes mounted in n-hat is generally known as the " German " 
manner, and having such a defect as is described by M. Bigourdan, 
to have the tube of the telescope made movable round its optical 
axis, and to form each measui-e of position-angle from the mean 
of six made in sis positions of the objective differing by 60°. As 
this would be practically impossible in the case of large insta^u- 
mentfl, M, Bigourdan suggests that observers, commencing a 
series of observations of double stars with telescopes of any con- 
siderable sine, should turn the objective through 60^ at the com- 
mencement of each year and remeasure the same pairs as in the 
preceding year, and to continue this process until each pair has 
been measured in the sis positions of the objective. 

Thb " New Time." — "We extract the following from the ' Hill 
Mall Gazette,' of Feb. 5, 1885, for the benefit of those of our 
readers who may not have seen it : — 

"Every one who knows the twenty-four-hour dock outside 
Greenwich Observatory, which has been the delight of so many 
generations of children and holiday-makers, will be surprised at the 
following statement in a recent number of a French paper: — 

" ' During the night of the 31st of December, 1884, and the ist 
of January, 1885, the old clock struck twelve o'clock — that is to 
say, midnight — and the new clock, which had been placed a quarter 
of an hour previously by the side of the old one, replied by striking 
Z4 o'clock. This new arrangement has thrown the whole neigh- 
bourhood into such disorder that the authorities have all the 
trouble in the world to preserve the new timepiece from stones 
and explosive bombs,'" 

'AsTHONOMiCAi. Pktzes.— Mr. C. S. Whittemore, Secretary of 
the Hochester Astronomical Society, informs us that Mr. Warner 
offers the Tollowing two astronomical prizes : — 

First. T«o hundred dollars for each and every discoviTy of a 
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Sewcomet made from Febniary rst, 1885, to Pebniary lat, 18I 
iljeot to the following conditions: — i. It must be discovered ia 

Americn, Great Britain, and the Aiatralian Continent and Islands, , 

^tkr by the naked eye or tetescopo, and it must be uneiqwcted,^ 
xcept as to the comet of 1S15, whidi is expected to reappear tliM< 
'ear or next. 2. The discoverer must telegraph full psVticulara 
mmediatety to Dr. Lewis Swift, Director Warner Observatory, 

iRocheater, N.T. 3, This intelligence must he communicafeil to 
mitil a telegraphic acknowledgment has been received by the- 
diBco?erer from Dr. Swift. Diseorerers in Great Britain, tha 
Auatmlian Continent and Islands, West Indies, ftnd South Anieric* 
»re Bbsolred from the restriction in conditions and and 3rd. 

Second. A prize of Szoo in gold to any person in the world 
who will write the beat 3000 word paper on the cause of the 
itmnspberic effects {red light, &c.) accompanying sunset and sun- 
nse daring the past sixteen months. Essays must be exclusively 
sent prepaid to Dr. Lewis Swift, Director Warner Observatory, 
Rochester, New York, must be written in English, on one side of 
paper only, with ink, and must be in the simplest, unfechnical 
pliTMe. I^h competitor must sign a nwn tie plume to his essay, 
»nd enclose his real name and addreaa in an envelope, superscribed 
with his norrt de plume. The essays must be ia Dr. SwrEt's hands 
liy December i, 1885. 

The Obhbbvatobt or Tale ColTjEOE, — The renort of the 
phservatory for the year ending Jane 19, 1884, has recently been 
■wned. TVe regret to learn from it that Prof. Newton resigned his 
poBition as Director of the Observatory, on May 28. Hin successor 
Soej not appear to hare been yet appointed. Dr. Waldo had 
™fg8 of the Horological and Tliermometric departments during 
'™ year, Dr. Elkin assumed charge of tha Heliometer on January 
.'Si 18B4, Bud has commenced work with it. The principal lines of 
i0Witi|iation, to which attention has been directed, are as follows : — 
'■ The triangulation of the Pleiades. Very valuable information og 
"W absolute and relative motions of the stars in this group will be 
•witded by a comparison of these raeasures with the similar ones 
■"de with the Kiinigsburg Heliometer nearly half a century ago. 
«. TLb determination of places of the Moon relative to neigh- 
jmnrinf; stars, suitable for the investigation of the parallactic 
sieqnality in the Moon's motion. 3. Measures of the diameter 
*f Tenus. 4. The general investigation of the adjustments &c. of 
;8ie Instrument. From the experience in the use of the Hehometer 
flich Dr. 'Klkin has had at Strassburg and at the Cape, we may be 
•Bre that the fine instrument belonging to the Tale College Observn-- 
TOy will be used to the best advantage, and we may expect results 
* Mceptional value from the various teries of measures now in 
1. Wo regret, however, that no mention is made of obser- 
for determination of stellar parallax, and we hope that 
ler investigations will not be allowed to interfere with this wort, 



I 
I 



the accomplisliment of which it was generally understood was Dr. 
Elkin's main object and to which he was prepared to devote himself. 

AiBT'a ' Geatitation '". — A second edition of this unique work 
has receotlj' been published. Tha origiBal edition of 1834 had 
become very scarce, and of la1« years it was eitremely difficult to 
obtain copies of it ; bo that, considering the value of the book to 
all students of celestial mechimics, whether mathematicians or no, 
the announcement of the issue of a new edition will doubtless be 
received with satisf action by our readers. The work is remarkable 
from the fact that, without the introduction of a single algebraical 
symbol, it gives an explanation of the principal perturbiitiona in 
the solar system, including within its scope the Luuar theory and 
the theory of Jupiter's satellites. The new edition appears to bo 
merely a reprint, aa the few errata occurring in the original issue 
are reproduced here. It is to be regretted that ad\ antage was not 
taken of the opportunity to correct these. 

Thk Motion of Htpeeios t, — In this paper Prof. Newcomb 
discusses the perturbations of Hyperion arising from the action of 
Titan. Prof, Hall has shown, from a discussion of his own and 
other observations of Hyperion, that there is a remarkable retrograde 
motion in the perisatumium of this satellite, the period of which is 
about 18 years. Now at first sight this result appears to be 
inconsistent with the theory of gi'avitafion. As, supposing that 
the motion of the perisatumium of Hyperion is caused by the 
attraction of Titan, which is ninch the brightest and much the 
nearest to Hyperion of all the satellites of Saturn, it is easy to show, 
by the ordinary formulte for secular variations, that the motion of the 
perisatumium is direct ; and assuming the mass of Titan to be ijjs^ 
of the mass of Sntum, its amount would be about 3° per annum. 
Instead of this direct motion we find from observation a retrograde 
motion of about zo° annually. This apparent inconsistency arises 
froui a relation between the mean longitudes of the two satellites, 
in consequence of which the ordinary theory of secular variations 
is entirely inapplicable. This theory presupposes that the mean 
motions of the two bodies are incommensurable, so that to any one 
mean longitude of the oce will correspond, in course of time, every 
mean longitude o£ the other. As a result of this, the conjunctions 
will he aiatteied through every part of the orbit. ]N"ow four times 
the mean motion of Hyperion is nearly equal to three times that of 
Titan. It follows that if the two are in conjunction at any 
moment of time, then after Hyperion has made three revolutions 
they will again be in conjunction at very nearly the same point. 
And if we usfign to this point a slight motion, the conjunction 
will alnays take place on it. But four times the mean motion of 

* Gravitation. By Sir G. B. Airy, K.C.B , &c. MntmillBn and Co., 18S4. 

t Aatronomical Pupere prepared for llie Use of tUe Auipricain EpliemeriSi 
Vol. iii. psrt iii. 
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inns tKree times the mean motion of Titan € _ 

'0515. Henue the mean duily tnotioa wtiiu-h we should asxignl 
totlie wQJuuctioa puiat is — o''-cj5t5, and its nieaa annual matioaa 
H -iS°'S ; which is BenaibI}'' the eame as the motion of the periiuk'l 
tamiuin of Hyperion found liy Pruf. Hull from obsen'ntiou. Wa ■ 
thenCore have tlie remarkable result that tho conjunctions at I 
ilypitrion and Titan during recent years have taken place at or I 
KM the aame point, which Prof. Newcomb subsequently finds to T 
t« the apnsaturnium of the former satellite. Conaoquontly during 
this period the theory of secular variations has not been appiicablo, 
and ^ia is a " a new case in (lelRstial raeohflnica." Prof. Nowoonib 
proceeds, in the light of these results, to discuss tUe tli';ory of the 
MtioQ of Titan on Hyperion, using the method of variation of 
elomeulB. He finds the miisa of Titan to be about ^,^^ of the mass 
ti H&turn, and suuimames the results of bis rcse rches ou the 
inequalities in the motion of Hyperion thus: — "All the sensible 
perturbations of Hyperion by Titan may be expressed as a function 
of the mean angular separation of the perisaturuia of the two 
wlullites, of wliich the most probable value given by observation 
k T-«-=i85'-o+i9°-s ((-iSSo'o). 

" We then have 

Ineiiuality of mean longitude, tl'^ — 2°-o sin (ir— tt') ; 

Inequality of peri sat urnium, St'= + lo^'o sin (tt — w'J ; 

Inequality of eccentricity, Se'=+o'oi7 coa (ir — t'J." 

Teb Ihttee Satellites of Satuen •. — ^M. Baillaud has published ^ 
tlie principal results of his discussion of the observations of the 
MvB inner satellites of Salurn made at Toulouse from 1876 to 1883. 
They may be exhibited as follows : — 

Aimuul DiDtiua 
Satellite. MbbiQ mctioD. Eccentrieity. of penaut. 

Mimas 38i'^-9934 o'lo to 005 447'^ 

Enceladus . . . . 262 •731 very small. uncertain. 

Tethys 190-69818 o'oi+" 70 

Dione 131 '5355' c.'ot+ 10 

Kbea 79-69078 o-oi + 

The mean motions of the four last-mentioned satellites agree j 
elosely with those found from comparing the Toulouse observations 
with those of Jacob in 1857 and 1858, Herschel in 1790, and 
Caesini ; so that the time of revolution of these satellites can be 
fletermined to a fraction of a second. M. Bnillaud, however, 
Boints out that in the case of Tethys tho epoch deduced from the 
Eonlouse observations differs by about 3° from that given by 
iTacob's measures. But it appears that unless the mass of Mimas 
a very small fraction of that of Tethys, the inequalifiea in the 
notions of the latter arising from the action of Mimas would be 
jnite sensible, and hence may arise the discordance betwi 

o determinations. 

• Comptea Eendua, Tome c. Ho. 4. 
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TaKnonXEniA. — A 
oUectM tD me Doe of tbe aHi aJ wf aad eweat «l^eeta BBMii^Br 
oabolv- B; taning tbe eTepieee half nmiiii. tfae nebok cvt b» 
cot off frcni Venipe, or Uenpe fnn the nefaola. Betwvea 
Uerope and Akyoue tlie (ky » Iwck, mad tfacxe n oot s tnce of 
gkvw sroaod AV^oos. When ll« tjvfiece has faeem tnraed so u 
to coclade Hoope, tbe o«lmlahMM«ned,i[aiijrtlniig;br^lHnd; 
tnrt wben the bwk of t&e nebola hw beea elmt oat, tbera h bnt a 
Tfliy naiTcnr strip of nebula left betxeeo Merope and Alcyone, not 
one tikirtieth of its extent in the oppmite dire«ikK). Nor does tjie 
nebnia extend to Qednt, or in that dlrectitm U all : it is limited to 
a ronghly pftrabolic cone lying within a curve of similar shape, 
formed of small stars. But out8)de that :^tellaroutIine there is astar 
making almont an equilateral triangle with Herope and Eiectra, and 
dietant from the edge of the nebula aboEt the shorter diameter of the 
lalt«r, which ia aurrounded by an oial oebolositr of co nparativelT 
very minute proportiona. In the principal nebula the"e is also a 
minute ctire or greater condensation, north from Merope about one 
fourth of the longer diameter of the nebula. The outline of Tempel's 
ni-bula shows to roe as well defined, ihnugh of course faint, aa the 
nebula in Orion where it borders on the dark rift near the traperium," 

TsAKHiTOP Wolf's CoKET oTEH TWO Stabs. — The same ohseirer 
records the transit of Wolfs comet over two smail stars on the 
evening of 1884, Nov. 17. The first star was occulted at 131 44" 
58' G,M.T. : the second about 5°°+ la^^f- 

Mesbieb. — We areasked by the Eev. H. H. Saiby to inrite early 
tittention to a lunar object detected by him on the evening of 
Feb. 18, in a locality where any variation from the standard 
authorities is of importance. It is an apparent circular depression, 
of several miles diameter, at the foot of the ou^r slope of the 
"Western Messier, on the S.E. side, not to be found either in Schmidt 
This object was ao manifest with powers of 130 and 
200 upon a 6^ reflector as to almost give a triple character to the 
Messier group, although a good 100 miles within the terminator. 

Suspected Vabiabilitt is Teebesteial Lahtuiiks. — We leam 
from Science (Vol. v. No. 102) that, in accordance with a recom- 
meudation of the recent Geodetic Conference, a series of observa- 
tions for latitude is to be made at the TJ. 8. Naval Observatory, 
which, taken in connection with a similar series made elsewhere, 
and Ovimpared with observations made after an interval of some 
Vi*t«.willa88iBt in determining whether there are any alow changes 
i»Vtn([ place in latitudes upon the Earth. Lisbon, which is very 
W\t iho same parallel as Washington, is expected to co-opera^ 
Xirtlh llw Naval Observatory. The observations will be made 
*((ki Ihp Jiriuie vertical instrument ; and at Washington a line 
vtNtiW vt H'" Navy will be detailed for the work, wliich will 
^if^Hl^ WtjwilV several years. 




Red ^t on Jupiter. 

Ws learn from ' Nature' for Jan, ag, 1885, tlmt. tlie Bev. H. I 
uuuDgala, High Priwt of Ailam's Peak, Ceylon, has contributed 
to tbe ' Orientalist ' a summary oE tlie views of Hintloo iistro- 
jiomers mi the form and attrai^tion of the Earth. Bhuskam, 
ffbo Suurished in the twelfth oeutury, luavntainod tlmt the Earth, 
W» 8))herieal, and compwed of earth, air, water, apaae, and fire, 
■ndthstitwaaaurruandedhj'lhoSiin, Planets, and Stars. Arguing 
Quit t)ie Garth atands firin without Bapgiort, he says, if there be a 
muurial support to the Earth, thpu aometliing must uphold this 
Bnppwt, and so on ; ultiroalely self-support must be assumed, why 
not Msume it m tbe first mstnuce ? Arya Bhatta, in the aixth 
wntury, maintained the oxisieni'D of a diurnal robitinn of the 
Eiirth round its own axis. The sphere of atiirs, be atatea, 
rtadonary, and the earth itself, making a revolution, produL-ea daU^ ' 
miag and setting of stars and planets. 

Fkou a letter from Dr. Grould, dated Dec. 1 8, 1 884, addressed to 
the Editor of flie ' Astron. NacHr.,' we learn that at that time be 
hoped to be able to leave Cordoba by tbe end of Jannan', or very 
■oon after that date. His address will henceforth be again in the 
United States ; and for the present at Wollastoii, Massachusetts. 

Ararecent meeting of the Government Grant Committee, Prof. 
Effing, of Dundee, received a grant of ^100 to institute obser- 
TJtiong of earth -movements on Ben Nevia. lie intends looking 
fur minute earth-tremors and also slow movemeiits of tbe horiaon. 

Ma. G. W. IIiLL has published an important paper on Lunar 
Inequalitiea due to tbe Ellipticity of tbe Earth, which we hope to 
Ktiew at length in our next number. 



^pToititnate Times of Transit of the great Red Spot i 
Central Meridian of Juinier in Mareh 1885, 
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The red spot was observed hero as it passed f 
t Feb. 4 at 10'' 36° ("Long. i47°'8) and on 
Dng, 26o°t). 



le central meridian 
Feb. 18 at la" 4'- 



"Wliigi tbis object began fading the central region of the spot 

B evidently most affected. I'bis peculiarity has been visiTjlo 

ce iSSa, until now the spot is reduced to a mere skeleton, tbe 

Irtline only being diseemible, so that we have a very similar object 
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Noou. of Minor AiiB, E^rtb. Sun. ^H 


Mar. 19 354° 53' 27" 0' S. 26° 47' S. ^H 


April 8 354 43 =7 3 8. 26 46 S. ^H 




Kotm. Mnj. Aiis Min. Aji». KEij.A:iifl. Min.Aiis. ofOrb.orTilsn. ^H 


Har. 19 4o''-93 '8"'S8 a?"-^^ i2"-35 iV'' ^M 


ipril 8 39 '58 18 -oo 26-32 11 -99 178 -i ^M 


-ThoKmi-n.BJoramBoftlicorbitorTifiitiiBgiTeni«weilaflthep<»ition-BngIo.^M 


W tha minor aiis of Ihe ring, in order to mmiBh means for roughly inferring ^H 


file diBtancM »nd ponition-angles of ttie Mtellitea from tlie d^gnm pten in.^H 


lBteI^oppo^tep.34. ^H 
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Maxima and Minimtt of Variaide Start i,% March 1S85. 


M. agnifies maiimuin : tn, mimmum. 


Mar. a-4 & Litsj, m. 


Mar. i6'3 W Virginia, M. 


3 U Came Min., m. 


17 V Corona, m. 


3-4 T Mooocerotis, M. 


2z R Coronffi, M. 


3-8 ^ Geminorum, M. 


22-5 T Monocerotis, m. 


4 T Geminorum, M. 


25 RLjKe,«.. 


6 U Vilnius, M. 


25 S Geminorum, M. 


8 T Ursffi MajoriB, m. 


25-J W Virginia, ™. 


to T Arielia, m. 


28 H Vulpeculffi, m. 


14 L' Puppis, M. 


38'3 /J LjTffl, m. 


i5-4(3Lj'ne, m. 


29*2 i Gsmiuormn, m. 


16 V MonocerotiB, M. 


30-4 T Monocerotis, M. 


Variables of Short Period. j 


iOepllei. 


V Sseittaru. 


Algol, m. 


aiflbm,*. 


d. 


d. 


h m 


h m 


Mat. rss.M. 


Mir. 3-4, ™- 


Mar. 1 7 55 


Mar. I 17 16 


6' 2 5, 111, 


6-4, M. 


•5 15 59 


698 


11-65, "'■ 


Z3-7. ">■ 


18 12 48 


8 17 


13-25. M. 


a6-6, M. 


2: 9 37 


13 8 42 


18-65, ^^ 


30-4, m. 




IS 1*5 34 


aa'35, m. 




\ Itiuri, 1R. 


ao 8 16 


«77S. »•■ 
«9-35. M. 


WSofittorii. 
Mar. 1 1-4, m. 


h m 

Mar. 3 14 

7 '2 53 


22 16 8 

27 7 so 


^ AquilK. 


.4-5, M. 


11 11 45 


n OoFoiue, m. 


£ 


26-5, »n, 


'5 1° 37 


h m 


Mar. 67, m. 


29-7, M. 




Mar. 4 9 41 


i6-3, M. 




S CoDcri, m. 


u 7 23 


»3-4, M. 
30-6. M. 


UOeph^i.™.^ 

Mar. 19 8 55 
=4 8 35 
29 8 14 


h m 

Mar. II IS 37 

30 14 S3 


21 IS 57 
28 13 40 
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Equation of Time :—8uu n/(er Clocli, Mar. », iz" z8';Mar. n, 


10" S"i Mar. zi, t" 12'; Mar. 31, 4" 8». 


Sidereal Time at Mean Noon:— Mar. i, 22" 37" 49" ; Mar. 11, 


r> i** I ■?'" I c' ■ Mfir ^\ 2X^ ^6"" JO* " Alar ^ 1 o*" 3 6°" fi" 


An Annular Eclipse of the Sun, invieiblo at Greenwich, occurs 


on March 16. G.M.T. of injunction in B.A. 6" 14"' 2^'-}. 


A partial Eclipse of the Moon, magnitude o'SSo, occurs on 


March 30. G.M.T. of middle of Eclipse, 4" 34"-2. 







^H Posilion-ringle Eelio^. oo-ordbntea o! 


^H ufnia. oentrooriluk. 


^H Sim. BiMS. Sets. I^. Long, 




^H Mw. J,. ..18 42 5 40 337 43 -7 15 267 6 


^H ^* 


■18 31 S 49 33^ 40 7 >4 101 «4 


^H 


-iS 20 5 58 335 43 7 11 135 20 


^H 17.. 


,18 9 6 6 334 55 7 4 69 ^S 


I^P 


.17 57 6 14 334 18 6 54 3 30 ,| 


^J 27.. 


.17 46 6 zz 333 gi 6 40 297 ^3 ^^ 


uV 33-- 


■1734 631 333 35 -''24 2313s ^^1 


1 37if i/uon. ^^1 


1 rises. 


risss. 


«(«. 


s^u. ^m 




h m 


h III 


b B^H 


. 1 Mif. I 6 Z7 


Mar. 9 14 45 


Mar. 17 7-4 


^^- 25 15 33 ^^1 


^1 ^ 7 39 


10 15 27 


18 8 27 


26 16 7^H 


1 3 S 51 


II 16 5 


19 9 39 


27 16 3a^H 


1 4 10 


12 16 38 


20 10 52 


28 17 6^H 


■ 5 II 5 


13 17 8 




29 33 ^H 


■ 6 12 6 


14 17 35 


22 13 5 


30 m» ^H 




15 18 I 


23 14 2 


31 7 40 ^H 


■ ^'3 5^ 


16 18 27 


34 14 51 




1 Mip. 8^ 6" 54" Last Quarter. Mar. 16* 5" 37- New Moon. ^H 


1 '3 5 23 First Quarter. 30 4 40 FuU Moon. ^^| 


1 Ha/nets for Fehfuary 1885. 




' 1 


Planet, B.A. 


Dec. 


Diaiii. 


EiaeB. 


Tr, 


Seta. 




h m a 






li m 


h lu 


h ui 




Mercury.. 


32 14 4 

23 22 7 


13 15 s. 

5 57 H- 




18 44 


23 39 

° 5 


4 34 

5 38 




18 32 






32 56 


3 6N. 


5'2 


-8 16 


D 36 


6 56 




3' 




I 40 7 


12 I N. 


6-2 


17 S8 


' 4 


8 tD 






Venus .. 


21 49 49 


14 19 8. 


10-2 


18 Z4 


23 13 


4 2 




L 11 




22 37 43 


10 6 S. 


lo-o 


18 9 


23 21 


4 33 




Ir" 




23 24 13 


S 26 S. 


lo-o 


'7 52 


23 28 


5 4 








9 51 


31 8- 


9-8 


17 3* 


23 34 


5 36 




H^i 


Jupiter .. 


10 8 3D 


12 49 N. 


41-8 


4 .8 


II z8 


.8 38 








10 3 5z 


13 14 N. 


41-4 


3 32 


10 44 


17 S6 




^pi 




9 59 53 


13 3S N. 


40-6 


2 46 




17 16 








9 56 5° 


13 51 N. 


39'7 


2 3 


9 '9 


16 35 




H^i 


Hatum . . 


5 5 S3 


21 38 N. 


i6'8 


22 23 


6 27 


'4 31 








S 12 14 


2. 5^N. 


i6*o 


20 3D 


4 35 


12 40 




^1 1 


UranuB . . 


12 7 37 


I N. 




7 23 


13 27 


19 31 




1^' 


Neptune . 


13 z 56 
3 '5 '9 


o3^N. 
16 18 N. 


4' a 


5 18 

21 7 


II 25 
4 37 


17 32 

12 7 




W- 




3 18 11 


16 31 N. 




19 II 


Z 4B 


10 13 


i 



Mar. 13" 7''. Mercury in su|)i;riur ton junction with the Sui 
20 20 Uranus in oppositiDQ to the Sun. 
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^upiUr't SaUUilei, Jfiirrh i 



6 7 ■ 
8 

lo ; 

7 7 ' 
14 z 

9 8 



iii. Oc. D. 
i. Oc. D. 
i. Tr. J. 

i. Tr. E. 



i. Tr. I. 
■ i. Tr. E. 
i. Ec. E. 
ii. Oc. D. 
ii. Ec. E. 
ii. Tr. E. 
i. Tr. I. 
i. Oc. D. 
i. Ec. E. 



6 53 
9 43 



iii. Tr. r. 


i. Tr. I. 


iii. Tt. E. 


i. Tr. B. 


i. Oc. D. 


i. Ec. E, 


ii. Oc. D. 


ii. Tr. I. 


ii. Tr. E. 


i. Oc. D. 


iii. Tr. I. 


i. Tr. I. 


i. Tr. E. 


iii. Tr. E. 


i. Oc. D. 


i. Ec. E. 


ii. Oc. D. 



8 49 
13 29 
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. Tr. E. 

i. Tr. I. 

i. Tr. E. 

V. Oc. D. 

V. Oc. E. 

i. Ec. E. 
i. Tr. I. 
iii. Tr. I. 
i. Tr. E. 
i. Oc. D. 
i. Ec. E. 
i. Tr. I. 
i. Tr. B. 
i. Eo. B. 
ii. Tr. I. 
ii. Tr. E. 
iii. Ec. E. 





OceulUttions, Marrh 


885. 






Daj. 


Slar. 


Mag. 


Di«ip. 


AnglB. 


Heap. 


inei.. 


6 

9 
9 

18 

Z4 
25 
26 
27 
27 
28 
28 
28 
z8 
31 


e Librffl 

B.A.C. 6287 ,... 

B.A.C. 6292 

p Sagittarii .... 

B.A.C. 481 

B.A.C. 1351 ■■■- 

75 Tauri 

Aldebaran 

Ill Tauri 

IT7 Tauri 

B.A.C. 2872 ..'.'. 

h Leonis 

B.A.C. 3529 .... 

43 I^OIUS 

B.A.C. 3836 .... 
7SLeoni8 

76I-^"i« 

79 Leonis 

BA.0.459" ■■■■ 


4i 
6 
6 
4 
H 

H 

6 

Ii 

Si 

6 
6 
6 
6 

5k 

6 
5i 
6 


h m 
12 52 

16 25 
.7 6 

17 18 
6 58 
6 30 

8 37 

11 43 
65= 

9 2 
" 39 

12 41 

13 45 

ID 24 

" 37 
!□ 19 

lilt 

15 57 
9 20 


62 
"5 

74 

84 
114 
164 

71 

92 

61 
17 
82 
74 
43 
3° 

29 
57 
14 
73 
5° 


h m 
14 2 

17 38 

18 26 
18 38 

7 54 

6 58 
9 34 

12 32 

7 5+ 
9 23 

12 37 
'3 38 
M 36 

11 23 

12 28 
11 19 
"3 25 

!□ 2(5 


.6-5 
243 
287 
.85 
276 
209 
295 
272 
301 
339 
253 
255 
280 
384 

III 
^56 
301 
249 

266 



EBBATA m No. 94. 

The BCcidenlBl omiMion of " and " nn p. 61, line 1 1, hoa occarioned a curioiu 

misreadirg. Tho litieBhouW read— "It hM bIbo been obaerrpd bi' Prof. Youne, 

and M the ObEcrvnloTj' of Algii-rt.'V The followinc srrata Bhoiild also bo eot^ 

rcctcd : — Pnge 58, line 5 from foot, /or 6 rend 1. 

6c, line 13 from foot, /or Mcndnla renrf Mendotn. 




THE OBSERVATORY, 

A MONTHLY REVIEW OF ASTEONOMI 



Wo. 96. APBIL. 



MEETING OF THE EOTAL A8TE0N0MICAL SOCIETT. 
Friday, March 13, 1S85. 
E. DUHKiH, F.B.8., Prmdent, in the Chair. 
Secretaries : E. B, Khokel and 

Lieut.-Col. a. L. Tupman. 

Tee MiauteB of the Meeting of Jauuftry g were read and 

Smei. 
Col. Tupmart announced that 91 preeente had been receirect 

since the last meeting. Among them were 3 photographs of stars 

token by Mr. Common with hia small lena o£ 4J in. diameter. One 

of the phott^raphic plates showed atara down to the ninth niagni- 

tmle. 
General Tunnant mentioned that one of the photographs, that of 

iUair and neighbonrhood, contained iSoa separate stars which 
lud been identSed. 

Mr, Leeky. The Fellows will recollect that a few mouths ago 
there was a remark made here publicly that the celebrated manu- 
imiatrj of optical crown-glass in Farls was not prodncing glass as 
■atisfactorily aa it nsed to do. At the beginmng of this year I 
'received a circular from M. Feil stating that he had entered into 
mrtnership with a gentleman named Maatois, and that M. Charles 
fell had returned ; and he requested to state here that it was so. 

Lord Crawford. 1 am glad t-o hear there is a chance of good 
Optical glass being again obtainable. Lost time I attempted to 
procure some it was so bad that whereas I wanted a prism 6 inches 
■quare in a face I was not able to get more than i mches. Glass 
leema to haye thoroughly gone out of knowledge. 

Mr. Leeky. Tou mean in Paris. 

Ijord Cravford. Anywhere. 

Mr. Lecky. Now that M. Charles Feil has returned to the 
nunafactory there will be every confidence again. We know what 
te did in old times, and I expect he will do the same now. 

TOL. Tin. I 
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Qeiirral Jhinimf. A very remarkable example of glaeH-making 
ia mentioned in the Journiil of the Society of Arts by Mr. Siemens, 
I understfuid he ia able to mould glass at Bomething like s«. or 
5». 6if. per ewt., of any form you like. Mr. Common has told me 
that for hia 5-iiich mirror he paid ^300, and that to-day he could 
get it for ^25. 

Mr. Eilger mentioBed that he had obtained glaas 4 J inches square 
jWhich left uothiug to be desired in regard to perfect finishing. 
There was no polariBation, but there was a lil" 
rega.'ds definition. 

Mr. Sanijard. Is that Chance's glass ? 

Mr. Milffei: Tes. I get glttes from Paris which is equally good 
and superior as regards density. 

Mr. Downing read a paper on the star places of the ' Nautical 
Almanac* In the 'Nautical Almanac' for 1884a changewi 
in the source from which the mean places of i8z stars w 
rived. The places for 1884 were taken from the GreenTTich 9-year 
Catalogue, those for 1883 from the 7-year Catalogues. In this 
paper he had deduced the systematic discordances resulting from 
tluB change in the sources from whence the stars are taken. In 
Icokirg over the discordances and confining his attention to the 
H.A.'a of clock stars, as being the moat important, o'-os might be 
considered as an abnormal discrepancy. There were 24 stars with 
a discrepancy of more thanlhia amount. The average discordance, 
without regard to sign, for the 24 stars was o'-o64. These dis- 
cordances appeared to arise from inaccuraeieB in the proper motions 
which had been adopted. These proper motions Had been taken 
from the lists computed by Main and Stone, by comparing 
Air/s earlier Greenwich observations with Bessel's reduction ol 
Bradley, He had substituted the proper motions deduced by 
Auwers from comparing the new reduction of Bradley with modern 
obt,ervatiors, and in e.-e-y case but two of those stars the dis- 
cordances had been diminished ; and the average discordance was 
reduced from o'-o64 to o'-o42. That appeared to demonstrate the 
superiority of Auwers's proper motions, and showed the desirability 
of their adoption in this country. He also remarked that the 
great majority of large discordances which Auwers had found in 
bis discussion of the 'Nautical Almanac' for 1883 would have dis- 
appeared if he had used the 'Nautical Almanac 'for 1884. 

Mr. Knobel. This is a very important paper, and I think it is 
extremely satisfactorj that Mr. Do\?Tiing has now shown that the - 
Greenwich 9-year Catalogue adopted in the 'Nautical Aim 
places are bo ve-y superior that the change was very desirable. 
We may be very glad indeed that Mr. Downing has brought this 
forward. It ia very desirable that it should be Jioticed by the 
Society because Professor Auwers has pointed out the discordances 
that esist between the ' Nautical Almanac' for 1883 and the ' Ber- 
liner Jahrbuch.' 

Mr. Dowaiiuf read a second paper on the E.A.'s of the Cape 
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C»W(^ues for 1850 and i83o. Mr. Gill, in the introduction 
tk Cape Catalc^e for 1850, had oiade a comparison of the H.A.'b 
with those of 1880 and found lai^ diecorditnceB dejiending on 
north-polar distance. He aeemed to think that the diBcoTdauces 
sm from errora in the right ascensions of the 1880 Catalogue. 
Mr. Htone, he believed, had expressed the opinion that the dis- 
furdanees arose from the Birors in the proper motions used in 
briDging up the pl&oes for some 25 or 30 years. Without wishing 
to enter into a controveray on the subject, he desired to lay before 
tlie Society some evidence which appeared to throw light on the 
matter, First of al! he had compared the right ascensions of the 
1850 Catalogue with the 1840 Catalogue, also those of the 1880 
CitsJogue with the Melbourne Catalogue for 1870, and with the 
Cape Catalogue for i860, aud by that means he was able to compare 
fe) right ascensions both of the 1850 Catalogue and of the 1880 
Catalogne with the mean of the three— the Cape Catalogues fot 
1840 and i860 aud the Melbourne Cata't^e for 1870. In the 
1880 Catalt^e the discordance, depending on north-polar distance, 
st i!o" was — o''04i, and at 150'' +o''030, being a range of 0''O7i 
nbea compared with the mean of the three. The 1850 Catalogue 
wnipared with the mean of the three gave at ioo° — o"'042, at 
140° +0^-38, showing that the right ascensions ot the 1880 Cata- 
ingue were superior to those of tlie 1850 Catalogue. He had also 
laien a comparison of each of the Cape Catalogues with the mean 
of two, viz, the Cape Catalogues for 1840 and i860. The com- 
parison of the 1880 Catalogue at 120° was — o*-o44, and at 150° 
ffas +o'-048, compared with the mean of the Catalogues for 1840 
Kid i860. The 1850 Catalogue compared with the same mean 
gave at 100° ~o''oo6, and at 140^ -)-o''i43; thns again showing 
the superiority of the K.A.'s of the Cape Catalogue for 1880. It 
appeared, therefore, that as far as this evidence went the dis- 
Bordance between the 1850 and 18S0 Catalogues was not due to 
.error in the latter. 

Mr. Stone. I am glad to find that Mr. Downing 
ttuttiug these numbers together. The observations I made at th©,' 
Cape were made with what I believe to be an eificient instrumen^J 
md they were made with extreme care, and were exceedingly goodij 
■ ' I am only too glad to see them subjected to fair tests ; at th6 
e tijie when numbers of this kind are brought forward as real 
liscrepancies, got by comparing the 1880 and i8go Catalogues, all 
i can say is that it is a most unreliable test. These observations 
libout 95^ and 100'' are based on the ordinary clock-star lists of 
e Greenwich Observatory. Those others at 140° ore affected by 
the whole undetermined proper motions, including the correction 
k) the precession constant between 1850 and 18S0; and though 
)eople may assume that if jou take one portion of the sky there 
B no tendency to Minus proper motion, I do not think it is proved 
kt all ; and as far as my experience goes, the evidence is agairuit 
it- There are certain groups of stars where you get a decidedly 
i2 
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dietinct preponderance of negative proper motions, and therefore 
it is not at all certain that when yon are taking up some 40 or 50 
Stars about 140" there may not be a preponderance of proper 
motions in a certain direction. In a test I applied the other day, 
a £air test, I took the Melbourne observationa of about the same 
period ae my own, about 1875, where the case of proper motione 
scarcely came into play at all : and I showed there was no dif- 
ference betweei the Melbourne and Cape obBervationa to any 
senEible amount. When you ore discussing qnestions of these 
quantdtieB of o''04 or o''os you may call them large if you like, but 
they are only large in a eense, and e?erj'body kuowa that there are 
a good many quantities of that kind floating up and down in 
astronomy. If you adopt a fundamental system of stars, and if 
you bring them up a certain number of years and adopt them as 
clock-stars, you get a set of fi.A.'s exceedingly good as far as they 
go ; but if you do as is done at Greenwich, refer your stars every 
few years independently to an epoch, you will get certain right 
ascensions that would not agree with the others. Which of these 
methods is the better I cannot say, but I prefer the Greenwich 
system. If you take the stars from Newcomb's fundamental right 
ascensions, where he speaks of them, I think, as true to within 
o''o!, and if you compare them with the right ascensions adopted 
at Greenwich, you wiU find, for certain It.A.'a, instead of those 
differences which are supposed to prove the badness of the Cape I 
observations, you have discrepancies three times as lai^, or twice 
as lai^e, as much as o'-o8, and you will find that many of them are 
of a systematic character ; consequently anybody who adopts that 
system of right ascensions and determines his catalogue from them, 
and anybody who adopts the Greenwich system, will have a sys- 
tematic difference. Aa far as the Cape Catalogue for 1850 is 
concerned I know as much as most people about it, for it was 
very nearly complete when I left the Cape, and therefore per- 
haps I know more than I feel inclined to say on that point. 
The observations are, I believe, very fair. Only one other point, 
Mr, Gill seems to lay great stress on the fact that the Transit 
Circle at the Cape is not a reversible Transit. I should have 
been exceedingly glad to have had a reversible Transit ; but stili, 
aftei* yon have got a reversible instrument, how are you going 
to use it ? Are you certain that when vou turn the instrument 
over it is practically the same instrument? Supposing you are 
going to assume that, 1 thinik you will be assuming a thing that 
no one can assert with any confidence. If you ai* not going to 
assume that, you cannot have conSdence in the result-s when you 
reverse it. If the results agree in the reversed positions, the in- 
strument is good, but reversion unnecessary. But supposing you 
profe that the obsenations differ, and differ considerably, then it 
IS possible to say the mean is nearest the truth ; but there is no 
means of pro\mg it. 

Mr. Knohel read "a paper by Frofettor Op^htr on the proposed 
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eliange in the astronomical day. advocating the adoption 
versal time, recl(oniiig from GrcisDwich midnight, and pointinf; out 
tkt little difficulty would be experienced in mulling the recfSBary 
chaugw consequent on the chiinge in the luethod of rec'ci 

The Astronomer Bayal. Wifh reference to this paper of 
fesaor Oppoher's, I may say 1 hiive eince received a letter from 
in which he saya he is goiuf^ to give practical effect to his 
adopting the new reckoning of time in a pubUcation he 
preparing, comprising a list of 8ooo solar and jioo lunar eclipaes 
between the years - 1307 and -t- 2161, so that will give an opjKir- 
tnaity of seeing whether all the inconveniences resulting from the 
change are really bo great aa some astronomers auggeLt. I must Bay 
I agree with his opinion that we are inclined i^o overeatimate the 
incouvenience and trouhle caused by a change of this sort, rather 
ttan underestimate it. I have been rather surprised, myself, at 
the ease with which the change baa been made at Greenwich. We 
have practically adopted the new reckoning for all uaes there, with- 
out any trouble ; and for certain purposes we keep up the old 
reckoning for comparison with the 'Nautical Almanac,' and th« 
cbaage is so easy that we can at any time adopt the old or the newj 
in the published observations. 1 think when the change can he bc;J 
^ily made as that, it is not a matter of such serious irconveu' 
euce as we have been led to infer. I am also glad to say I hai 
received a letter from M. Struve, Director of the Pulkowa Obst 
vatory, saying that he intended to adopt the new reckoning of tii 
there for internal use. The only thing he thinks requires conai- 
I deration is the epoch at which the change should be introduced 
I into the published observation?, and he is inclined to recommend 

■ that that shonld be deferred till the new time can be adopted in 
Btbe ' Nautical Almanac,' That would be in the year 1890, the first 
Bjear in which it can be conveniently adopted for that purpose. 'L-■^ 

■ ^nk it is very satisfactory to find that Professor Oppokep has 01.^ 
■pressed hia opinion so strongly, because at the Washington Confer- ■ 
■ence there was no scientific delegate from Austria present, and the 
■Austrian delegate present abstained from voting. Prof. Oppolzer 
■^teaks with authority as the scientific representative of Austria. 
■1 think this paper is therefore of very greet importance, aa hearing 
maa the question. 

I Mr, Stone. The idea of Professor Struve is that some convenient 
\ time for making the change should be iixed, and I think that is 
Essential. But we must recollect that those who come after us will 
Bave, in all comparisons between past and future observations, to 
Ihiake an allowance for this loss of 12 hours, and therefore the 
^neriod at which the change is made muat be marked 

Shatie manner in our power. It will certainly cause a great 
of inconvenience to our successors, and I think we should re- 
Bdnce this inconvenience to a minimum. There is one point which, 
H|B there baa been a good deal of discussion at these meetings upi 
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Homo qnestioiis I have raised here, I may be allowed to call at- 
tention to, and that is that we must give our sidereal times, ia 
future, not for o'', but for our new o'', being the 12 o'clock pre- 
ceding. Of course that can be very easily done, but if any one 
attempts to do it he will find that the Sun's position between the 
old o*' and Ihe new o" will have changed by about two minutes 
of right ascension. Theret'oire if any one made a change in the 
same way as we have made changes since 1863, by simply altering 
the Sun's position without introducing a corresponding change in 
sidereal time, they would find all their times changed by two 
minutes, whereas we shall have made on alt«ratioD of 12 hours. 

General Tennant. I am fully with my friend Mr. Stone in his 
statement ; but I want to point out the real difBculty seems to me 
to come to this, that we must never forget that Greenwich mean 
time is a phrase in the English language which means something 
definite, and we must consider it to have its origin at midnight, 
and we must call the day that begins at midnight universal time. 
If we do not take a new name for it, we shall have endless con- 
fusion. If we peraevere we shall very soon find things will settle 
themtielves down, 

Mr. Stone. But it ia not desirable they should settle themselves 
down until a point of that kind is settled. ludividually, if 1 might 
be allowed to say so, expressing an opiniou as an astronomer, I 
should sav for astronomy there is only one natural unit of time, 
and that ia sidereal time. That I thoroughly go with, and I in- 
tend shortly to bring forward a small treatise of my own, show- 
ing I have worked out on my own lines the points connected 

The AunmoiMr Royal. I quite agree with Mr. 8tone that the 
natural unit of attronomy ia the sidereal day; but uofortunately 
the natural unit of astronomers, in common with other people, is 
the solar day, because they Lave to regulate their daily life by it. 

Gapt, Wliarton. I wish to remind the Society that there is another 
class of people who are very considerably affected by this, besides 
astronomers, and that is sailors. If any change is made in the 
time, it wiU, unleas it ia done after a very considerable amount of 
notice being given, and caution, cause disaster, because although an 
educated aaiior will have no difficulty in adding his twelve hours 
on or taking them off, there are a great many ships, I am sorry to 
say, belonging to the English nation, which are navigated by rule 
of thumb. I simply meant to warn the Society that there are other 
people to remember besides astronomers, and they are the people 
whom the Governments will have to consider. I am a sailor my- 
self, and may speak with a bias, but I think this is the view the 
Governments of the world will take in making any formal change, 
aud I think it should be doue formally. It has been initiated by 
a formal conference of delegates from all nations of the world, 
and I do not think it is for any Hoiiety or any individual to 
attempt to push the thing forwM^l before the time is ripe. 1 
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am in favour of the cliange my§elf. If you oau get one day a 
24 bours instead of two distinct days, it «-ill be a groat improvo- 

ment ; but mj own opinion is, coneidering that a great maay of 
the delegates at Washington abataint-d from voting on eomn of 
thesn points, that it will merely t«nd to throw things hottk if one 
Soiietj in the nation that will gain most by it Bttempta to ram it 
down the throata of foreigners who are opposed to it. 1 myself 
nuuld connsel a little delay. 

GmeraZ Strach^. My haring been present oa one of the dele- 
gite of Great Britain at Washington, perhaps, entitiea me to say 
a word aa to the nature of the conclusions that were come lo there. 
1 would say. with reference to theremprks which fell from theUy- 
drognpher, that the assemh'age at Wasliiugton was noi. a adeutific 
conference; it was a diplomatic conference. There were, how- 
ever, of course, some eminent sclentiflc members of the conference ; 
for instance, we had the adyantage of the p"eaence oi Profeaaor 
idama. The bulk of the delegates went to Washington with in- 
etnicHofla from their Governments bow to vote, and the mstruc- 
tionB, as a rule, were " Vote for what was settled at Bome." A 
representative of one of the moat important states of Europe aaid 
to me, " 1 have plenary powers to vote as I please, snbject to the 
condition that I am to vote for Greenwich Meridian ; anything 
tJat followB on Greenwich Meridian as regards time I will accept." 
He, however, abstained from voting. I entirely agree with Prof, 
Oppolzer's escellent letter, and with the views of the Astronomer 
Bojal, and obviously it is quite certain if any change is made 
it mnst be made with great caution, and it can only be made, as I 
tiiint, after further consideration of what is the intention of the 
States who joined the conference at Washington. It must be re- 
membered that our Government, when it sent a representative to 
Washington, virtually accepted the position that no change would 
be made in this matter of longitude, or of time, without consulting 
the rest of what I may call the civilized world. The Conference 
It Washington having come to thia conclusion, it remains with the 
Government of the United States to take further action in the 
matter, and up to the present time they have not taken action. It 
so happened that at the time the Conference was sitting the change in 
the Presidency of the United States took place, and the Government 
lias not taken any action on the report of the Conference ; but be- 
fore very long we may expect that the United States Government 
will take action in the matter, and it will rest with our G-ovemment 
to move ; but it would not be decent for us, having pledged oureelves 
to consult with the rest of the civilized world, to take independent 
action. But no doubt that reseiwe on our part should not last beyond 
a reasonable length of time. If it is the «ew that a reasonable time 
has elapsed, that the other nations of the earfi do not intend to 
accept the conclusions that were come to at Washington, then I 
look upon jt that it ia perfectly open to English astronomers, and 
any other astronomers in the world that chose to join with them, 
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to act in n manner which they think ia moet conducive to tlie con- 
venience of the world. 1 confess 1 have very little doubt that in 
one way or another, sooner or later, the meridian of Greenwich 
will be accepted, and the civil day of Greenwich wiU be accepted ad 
the practical working day — I will not Bay for astronomy in the 
sense Mr. Stone has used it, but in the ordinary use to which it 
was proposed that the universal day should be applied, 

The Fresident. I am sure you will return your thanks to Prof 
OppoUer for his paper, and, if for nothing else, for the very !nt«- 
restitig discussion we have had on the subject. It ia very gratifying 
that we have had General Strachey present with ua to-night, and 
that he has favoured U8 with some very interestiDg remarka. 

Mr. Spitta described a Note he had presented in reference to 
the Transit of the fourth satellite of Jupiter. It was black in colour 
and oval in shape, and its long axis was directed parallel to the 
belts. 

Mr. Banyard. Was it the shadow or the satellite ? 

Mr. Spitta. The satellite itself. _ 

Mr. Kwtbel. 1 obaerved the entrance of this satellite on the 
occasion Mr. Spitta mentions, but it was between intervals of 
clouds, and I certainly remarked one point that was curious. 
When first seen, after getting within the disk, it was a bright 
spot, five minutes after a very small dark spot, and in about a 
quarter of an hour it seemed a perfectly round black spot. 

Mr. Spitta. I did not observe at ingress at all. 

Mr. Knohel. I was watching the transit of the shadow of the 
fiiBt satellite two hours before, and was particularly struck how 
round the fourth satellite appeared to be. 

Mr. Spitta. It always appeared to me before to be a round spot. 

Mr. Oommon. What was the observation made with ? 

Mr. Spitta. It was made with a lo-inch reflector. 

Mr. Common. The reflector is an instrument that is rather 
subject tc changes of errors in adjustment, and it has a tendency 
to make the object elliptical. 

Mr, Spitta. I have tested the adjustment*!, and have found 
nothing wrong. 

Mr. Common. Was Mr. Knobel's instrument also a reflector ? 

Mr, Knohel, Tea. 

Mr. Common. If you found it elongated the other way it would 
be difficult to explain it. Mr. Knobei found it round ; Mr. Spitta 
found it elliptic^. Especially with a reflector the greatest caution 
is necessary in the adjustment. 

Mr. Spitta. I was observing with a refractor at the same time. 

Mr. Common, And did you see it 1 

Mr, Spitta, No, not distinctly, 

Mr, Oommon, I should not think such a slight observation as 
that would be eufiicient to justify the statement that the satellite 
was elliptical. 

Mr, Spitta, I said it " appeared to be." I was cautious in the 
statement. 
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Isrd Cmi'-fort!. 1 was in hopes you would have had ft not* from 
m vhevTvatoTj at Dnnei'ht on (he Bubjeot of the phunomena ob- 
served [here as to ono of Jupiter's Batellitflu. The observation 
liM made by Dr. Copeland of this occultatiou by the first satellite 
of Jupiter of its own shadow, which is a rare phenomenon. There . 
«as no time to print a drcuiar, but they telegraphed to sis or seven 
observatories to look out for it ; but 1 do not know what result has ' 
come from it. 

jtfi-, Ano6eI read a note by Cajrt. JVoftie on the 'Nautical Almanac' 
difflenaiona of the Satumian system, stating thai the ball of the 
pldiet was smaller in the Almanac than apjieared iti the ti^lescope. 
Mr, Oreen. I noticed a discreponey last year very marked 
indeed, aud 1 have been trying again this year, and was obliged to 
mute a slight allowance in the ' Nautical Almanac ' proportions in 
order to bring the ball up to Caasiui's division. 

Mr. Stone. I do not see Mr, Hind here ; but I think, when the 
"lattpr was brought before the Council, he said they were making 
surae changes in the elements used in the ' Nautical Almanac,' so 
'liat I think they are aware that the theoretical elements are not 
perfect. 

Tht Astronomer Royal read a paper on the spectroscopic obser- 
'iitioDs of the motions of stars in line of sight In the year 1884 at 
Greenwich. These observations were made by Mr. Maunder and 
Mr. Nash with the spectroscope, and carried on in the usual way. 
There are one or two pointa of interest which deserve mention. 
An nnusually large number of stars, namely 54 stars, have been 
olaerve^, each on an average of six nights, in the course of the year 
1S84, Besides that, observations have been made of the spectra of 
the Moon, the sky, Venus, Mars, and the limbs o£ Jupiter as a 
ciieek on the general trustworthiness of the results for stars. The 
displacement in the case of Venus is somewhat larger than the 
computed value ; that for Mars is not so far out. They are both in 
tile right direction. The two limbs of Jupiter show displacements 
ahich agree very well with the computed value. Of course it must 
be understood those measures are subject to very large casual errors 
of observation, which may fall either one way or the other ; and it 
is hoped that, by continuing them carefully, sufficient material may 
be accumulated to determine mean results which will be fairly 
trustworthy. There is one particular case, that of Sirius, which 
should be specially referred to. Mr. Maunder has observed that 
star on 13 nights, and made 45 measures, giving the mean motion 
of approach as 22 miles per second, which is in the same direction 
noticed of iate years, opposite to that which has been obser^'ed by 
Dr. Hoggins and in the earlier Greenwich results ; so that now we 
have got a progressive change of motion from 25 miles per second 
of recession to 20 miles or so of approach — a very extraordinary 
thing, and no satisfactory explanation of it can be offered at pre- 
sent. A word may be added about this. Special paina have been 
taken to make these observations of Sirius at difierent times of 
^^he year, because in determining the motion of stars in line of sight 
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hf the spectroscope it is conceivable (here might be a very rapid 
motion, of comparatively short period. There might be a motion of 
revolution round of a body close to Siriua in the course of a few 
mouths, which would be quite inappreciable by the ordinary method 
of observation, but which could be detected by the epectroacope. 
Therefore observations should be made throughout the year, as far 
OS may be. They have been made at Greenwich iu the months of 
January, February, March, April, and December, and the results 
hitherto are fairly accordant, so that it is evident that there is no 
such motion of short period. 

Mr. Mauiulfr. There is a point which may be of interest that 
has been suggested to me by some of my recent observations with 
the spectroscope; and that is, that the character of the lines of one 
or two stars seems to have undergone some slight change. For 
instance, during the years of 1875-6-7 I found the F line in the 
spectrum of Alt.iir very difficult to observe, hut latterly the measures 
have been much more accordant, and I have felt much more satisfied 
with them ; and, agiun, there were one or two stars the lines in 
which I had very httle difHcuIty in observing some years ago, which 
seem decidedly more difficult now. Something of the same sort has 
been suggested with regard to the lines of the solar spectrum. Mr, 
Lockyer pointed out some years ago that there was evidence of the 
magnesium lines changing from the time of maximum activity to 
that of minimum ; and undoubtedly the lines in spot-spectra do 
change their character at different times of the Sun's luitivity, so that 
it is possible that simOar changes in the character of the lines may 
also occur in the spectra of some of the stars. 1 can hardly say 
that our observations yet are sufficient to do more than suggest the 
possibility of such a change ; but at any rate I thought I would 
mention my suspicion. 

Mr, Sanyard. The stellar spectrum is an integration spectrum 
from the whole surfpce of a star. It would be a much more won- 
derful change than a change that took place over any limited area. 
"When one looks at the star-spectrum all the light is massed 
together from all parte. 

Mr. Maunder. Mr. Lockyer was referring to the general spectnua 
of the Sun, You will find his suggestion in his ' Solar Physics-' 
The idea is based upon drawings, not upon photographs. Photo- 
graphic records would be more satisfactory, of course, as a basis for 
sucQ a suggestion. 

Mr. Ranyant Changes of brightness might have occurred ; but 
I do not know that there is any definite evidence as to whether 
there is any change of relative intensity of the fines in the sun-spot 
period. 

Mr. Bovminy. As to the case of Sirius, it is not favourably 
situated for obser\-ation at Greenwich, on account of its great 
Benith -distance. It is desirable observations should be made at 
some observatory where tJie star attains a greater altitude — some 
observatory in the south of Europe (Nice, for inatanee) would be 
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Lard CrawfOfd. I should like to know if there is nnv Btnteiuent ! 
to be luikde by the Council with reForeiU!e to th« matter of a circuliir ] 

I signed oa to the question of proxy voting. 

iltet a discussion as to whetlier a matter referring to a change 
in tbe Bje-!aws shoiild be brought before an Ordinary Moeluig of j 
:Le ilociety, the following Beaoluttoii of the Council on the Bxibject 
mentioned b^ Lord Crawford was read by the Prmdrnt : — " That 
the BignatoneH to the request to the Council to take steps for 1 
Bltering the Bye-laws so as to permit Fellows uniJjle to he present I 
st the Annua] Meeting to vote by proxy be informed that the Council ' 
lio not propose to recommend sndi a change ; the Council, howi 
are of opinion that a proposal to enable all Fellows who cannot 
attend the Annual Gdneral Meeting to vote for the election of the 
OiBcers and Council by post, under suitable precautions, mip;ht fitly 
form a subject for discussion at a Special General Meeting." Tlie 
Prmdeal continued : That is the special resolution which has been, 
not unanimously, but very nearly unanimously, passed by the 
Council. 
Tbe following papers were announced : — 
m Rev. S. J. Perry. "Phenomena of Jupiter's Satellites, and 
■becultations of Stars by the Moon, observed at Stonyhurst, 1884." 
H^ J. S'. WUliam*. "Account of some Physical Observations of 
Hhoiuin 18S4." 
BF Sw. J. Pearson. "Solar Eclipses and Occultationa by the 

■'£ von Qathard. " On Variations in the Light of ^ Lyraj," 
l> E. Neison. " Observations of Barnard's Comet {h 1884)." 

B. SiiiOTi. " On the Value of the Long Inequality in the Motion 
of the Moon due to the disturbing action of the planet Mars," 
H. Sadler. " Notes and Corrections to Sir J. Herschel's Synopsis 
^M all Sir W. Herschel's Micromelrica] Measurements." 
E. J. Spitta. " Jupiter's Fourth Satellite." 
^ A, Marth. Data for a Graphical Eepreaentation of the Solar 
" ■ " (Continuation.) 
■■ The following gentlemen were elected Fellows of the Society : — 
'Irof. W. Steadman Aldis, M.A., IJeut. H. E. O'Neil, and "W. 



[ The meeting adjourned at 10 o'clock p.m. 



gPAoiomeiric Observations of Neptune at the Harvard College 

Observatory , 

E observation of Neptune with the meridian photometer of this 

Observatory has been continued in the manner described in a 

former communication (' The Observatory,' vii. p. 134), The results 

are ^ven below, in the form previously employed. The successive 

_ columns contain the numbers of the series, the date, the Greenwich 
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mean time, the magnttudfl of Neptune, the residiml from the n 
7'6, and the initifll o( the obse^rver. " 
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The mean result, carried to hundredtha, is 7"S9, which requires 
an additional correction of ■t-o'04 for the combined effect of 
atmosphere absorption, instrumental error, and reduction to meaD 
opposition. The corrected result is accordingly tS^. 

Upon comparing the observations with those printed in the 
former communicationB, and taking the reaiduala from the general 
mean 7*7, we find one residual of +0-2, January 12, 1883, and 
four residuals of ~o-z, December 20 and 30, 1884, and January 2 
and 10, 1885, These are the greatest discrepancies, and are within 
the limits of accidental error in the observatjona. The results for 
three Beasona are 7-71, 7'77, and 7*63, with corresponding average 
deviations of -og, 'oS, and "oS. 

It has been remarked by Mr. Hall (' Monthly Notices of the E. 
Aatr. Society,' xliv, p. 260) that the period of variation resulting 
from his observations of Neptune is auch, that the variation 
cannot be detected by means of observation at nearly the same 
hour on successive nights. The accordance of the results obtained 
in three successive seasons, however, makes it improbable that 
there is any variation in the light of Neptune of a strictly periodic 
character. Mr. Hall, indeed, regards the changes which he 
noticed as the result of temporary disturbances at the surface of 
the planet. 

In the consideration of apparent cases of variation in periods, two 
or three of which are nearly equivalent to one day, the influence of 
relative position upon the observed brigbtueas of the objects com- 
pared must be borne in mind. This influence has frequently been 
noticed, but is often too much neglected by observers. It baa 
been discussed in the Annals of this Observatory, si, p. azz, and 
siv. p. 41. In observing an object east and west of the meridian 
during the same night, the effect of relative position must often 
produce an appearance of variation. This consideration may 
perhaps account to some extent for the variations of Neptune 
occurring in Mr. Hall's observations. 

It is worth notice that a similar remark may perhaps apply to 
the variations of D Cephei. The period of tliis star is so nearly 
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t{ tadend dars. ihat the mJti^niale mtirima kk obMmed at » ^ran 
aiiui, in boar-angles differiog bv xerj hmtIj iSo". with tlw 



[i;«n»oa stars in lerersed poeitioas with respect to tbe t 
I'unhei observation niil therefore he inquired to confiim the 
dJereiuK reported bj Mr. Euott in the diancter of attentate 
Buaima. E, C. Piceekisg. 



Variationt of Latitude *. 
Ihi International Geodetic Conference held at Booie in October 
iSSj, presented to the notice of astronomers the question of the 
ririftbtiity of latitudes. A plan of observation was proposed to 
the Confereuce by Mr. Fei^ola, an Italian astronomer, who baa 
iDade the matter a special study, and this plan was referred to a 
rommitlee composed of Messrs. Villarcean, Bakhuysen, Cutts, and 
^chiaparelli. This committee reported &rourably, and in due 
time the proposed plan has come to the Superintendent of the 
Siival Observatory through the veteran leader of geodesr, Geaeral 
Biiye.", the bead of the Prussian Geodetic Survey. 

According to the plan of Mr. Fergola, the variations of latitude 
are to he investigated by special series of observations, made with 
the best prime vertical transit' instruments on selected lists of stars. 
An important feature of the plan is that the work is to be ehiefly 
differential. Two observatories are to co-operate — for example, 
one in Europe and one in America ; and these stations are chosen 
HO that the difference of latitude is small. It being thought l)est 
to confine the observations to established observatories, in order 

r •■"*+. similar series may be more certainly made in the future, Jlr. 
gob has selected the following stations : — 



Stations aelerted. DifT. lat. Diff. loiif,'. 

Cape of Good Hope and Sydney 4' 22" 8" 51° 

Santiago and Windsor (N.S.W.) 9 47 9 14 

Bome and Chicago 353 6 40 

Naples and New York (Columbia Coll.). 6 22 5 53 

Lisbon and Washington ri 7 431 



At such stations as these the stars that pass near the xenith, 
end which are best suited for determinations of latitude, can be 
observed at both stations at nearly the same zenith distance. The 
conditions would be such that the variations of refraction would 
be small ; and if the observations are made with care and skill, 
and with the best appliances of modem astronomy, the difference 
0! latitude of the two stations must be determined with the 
utmost accuracy. If the observations should be repeated after an 

* From tbe ' Atnericsn Journal of&nanca' for MuvJi 1885 
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Obserrer. Date. Iiatitude, 

Petere 184^ +59" 46' i8"'73 + o"'i 

&jldeii 1866 18 -65 + •> 

Njren 1872 18 '50 + -i 

Here again we notice a amall diminution of latitude, lu each 
itermination also the obeervations are ao numerous that probably 
fee Mci dental errors of the observer have been almost (Completely 
ifiiniimted. Thus the number of Peters'a determinations is 371, 
#j!dfeii's 236, and Nyr^n'a 155 ; all from observations of the pole 
llir. It may aeem hypercritical to doubt results that have been 
Jfliiced with so much care and skiil, both in observing and 
ledudiigi but still we must remember that these are absolute 
fctemunatioDS of latitude, that three different observers took part 
inttiework, and that the variatiou from Peters to Nyri'n is only 
6''z3. An astronomer of experience would be cautious, I think, 
ilucHbing this difference to au actual change of latitude. But 
the evidence in this case supports that drawn from Mr. Pergola's 
tibk It IB well, therefore, to examine Low far more recent 
'detenoiuations confirm the results of this table. A recent and 
T6ry complete diecussion of the latitude of the Greenwich Obscr- 
Wtorj by Mr. Christie, the present Astronomer Eoyal of England, 
gifflB, from the observations of the years 183610 1879, the following 
vilneB of the latitude :— 

1836-1849. Latitude = si" 28' 38"'i5 
1851-1865. Latitude = 38-13 

1866-1879. Latitude = 38-17 

These results give no evidence of a seeolar change of latitude. 
gMn, a dettirmination of the latitude of Washington, in 1883, 
gives Latitude =; 38" 53' 38"'g4, and this result also furnishes no 
proof of a change of latitude. These negative results show that 
m the case of the latitude of Pulkowa we must wait for further 
proof before assuming a real secular change in the latitude of that 
Observatory. 

8a far as periodical changes of latitude are concerned, there is a . 

tteoretical reason why such changes might occur. If our Earth I 

it the origin of things received its motion around the Sun and its ', 

Botjon of rotation on an axis from a single impulse, the direction 

t the impulse would pass about twenty miles from the Earth's 

intre, aad it would seem to be but little probable that the Earth 

luld begin to rotiite around one of its principal axes. But the 

ierved constancy of latitude shows that such was nearly the 

le, or that some cause has acted to bring the instantaneous axis of 

ation praetically into coincidence with the principal axis. These 

eriodical changes depend on the structure of the Earth and the I 

ribution of its matter. They are, therefore, quite different J 

tom precession and nutation, which are produced by eiterimrB 

Itsturbittg forces, chiefly by the action of the tiun and Moon.r 
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,i M«^— ■ 'A^ '■'** »ii*-':ii*-^-'* "A' z:m»zr:j i; j>rar«ec and the 
fjfiuji'Ji '"* '^'^'**^' Ti'VLTi -:*- ait-a. -::ir !:*r:roif* have no * 

vriiiui »4.r*^r Tiie ri:?5.rj:r j^: -ni* T^-rntal !:n-f a: i *a:io!i : or 
^uiai i» v'jiiji ^a;i*e x zt-jiLiull :r »i<.'r,'.ir ihkc^:^ in the poe: 
^w HK^ * ixii .'c ncA"*:!!. :-T iaifriz^ jir*^ rr^x^jKe olc ma 
■ai* eiirei'"? *;:rik^»r :$: li :~* inrirri':r. iz-i -cew chanses 
7jpiii-a» »xr.j;::.:rii :c "ari-i'Lr. Iz. fa».T:- ir i^ for the par 
nftfcmtf ju't-iil jr.A." je:? Tia* llr. J-t^^ylk 'uls choeen stanoni 

rii*? tajL»r :: jici'r.iti-r* riiiiTi*::*! *ijcie vaar« as«j bv this 
ijjnier i«:tr* -t^m :.: shoT i ?tt:ujir o'raz:^ in the latiti 
3oni«=m ^jijervarirr-es- IT—* ra'cle i? &d f«xli>w? : — 

c'jux, -nn. Lfliinxde. 

Wi5>.:r.r::n . . :fi= J- 3?= 53 39 '^S 

Wi*hiz^.:- ... :ffi 3S -78 

Riri* : S J5 4S 50 13 'o 

Par:* 1553 11 '2 

3I:lan :Sii 45 27 6c '7 

Milan rS;! 59 ''9 

RoEie iSic 41 53 54 '^6 

Rome 1S66 54 -09 

Naples 1S20 40 51 46 "63 

Naples 1S71 45 "41 

Konicsber^ ... 1S2C 54 42 50 '71 

Kunigsberg 1S43 5^ *5^ 

Greenwich .... 1S3S 51 28 38 -43 

Greenwich .... 1S45 38*17 

Greenwich .... 1856 37 -92 

It will be seen here that without a single exception the la 
given in the table have diminished during the present a 
But these variations are small, and during these intervals c 
so many changes have occurred in the kistruments, and 
the astronomers, that the diminution of latitude mav b 
apparent. The most complete investigation of this ques 
that by Mr. Kyren of the Pulkowa Observatory. In this e 
observations have all been made with the same instrumei 
the observations are of remarkable accuracy. The probabh 
of a single determination of latitude is only +o"*2. The 
for the latitude of Pulkowa are : — 



VariatioAs of Latitwh. 



Qyld^n 
Njren . . 



"843 
1866 

1872 



+ 59''46'i8"-73±o"-oi3 
18 -65+0 -014 
18 -50+0 -014 

Here again we notice a small diminution o£ latitude. In each ' 
jterminatioD also the observations are so numerous that probably 
tl» necideutal errors o£ the observer have been almost completely 
diminated. Thus the number of Peters's determinations is 371, 
fiyldiai's 236, and Nyrtn"s 155 ; all from observations of the pole J 
ilif. It may seom hypercriticaJ to doubt results that have been I 
ileditced with so much care and skill, both in observing and M 
leducing; bnt still we must remember that these are absoiutd \ 
determinatdons of latitude, that three different observers took part 
m the work, and that the variation from Peters to Nyrt^n is only 
d"'2j. An astronomer of eiperience would be cautious, 1 think, 
isucnbing this difierence to an actual change of latitude. But 
the evidence in this case supports that drawn from Mr. Pergola's 
tible. It is well, therefore, to examine how far more refluent 
determinations confirm the results of this table. A recent and 
Very complete discussion of the latitude of the Greenwich Obser- 
vstopy by Mr. Christie, the present Astronomer Boyal of England, 
gires, from the observations of the years 1836 to 1879, the following 
vshee of the latitude ; — 

1836-1849. Latitude = 51" z8' 38"-is 
1S51-1865. Latitude = 38 '13 

1S66-1879. Latitude = 38-17 

These results give no evidence of a secula 

^gsin, a determination of the latitude of "W 

gves Latitude = 38" 53' 38"'94, and this rei 

Pfoot of a change of latitude. These negati 

JH the case of the latitude of Pulkowa we m 

praof before assuming a real secular change ii 

Oijsen-atory. 
80 far as periodical changes of latitude are concerned, there is a 

theoretical reason why such changes might occur. If our Earth 

at the origin of things received its motion around the Sun and its 
notion ot rotation on an axis from a single impulse, the direction 
of tlie impulse would pass about twenty miles from the Earth's 
eeotre, and it would seem to be but Kttle probable that the Earth 
would begin to rotate around one of its principal axes. But the 
observed constancy of latitude shows that such was nearly the 
that some cause has acted to bring the instantaneous axis of 
totation practically into coincidence with the principal axis. These 
periodical changes depend on the structure of the Earth and the 
■distribution of its matter. They are, therefore, tjuite different 
precession and nutation, which are produced by exterior 
disturbing forces, chiefly by the action of the Sun and Moon. 
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The theory of these periodiu changes waa given by Euler in. 
1765. Tbo period of the change of iatitudS depends on th» I 
momentH of inertia of the Earth, and the values of these moments ' 
are given approximately from the observed values of the precession 
and nutation. An expression of the periodical change of latitude ' 
is found easily from Euler's equations for the motion of a rigid 
body. This resnlts from the tirat step in the approximate solution 
of these equations, but it is sufficient for all purposes of observations. 
If A, B, C ore the moments of inertia about the principal ases, j 
and f> denotes the latitude, the general expression for the latitude ' 



* = *o+P ■ 



"(v/* 



' (C-A)(C-B) „ 
AB 



<+£ 



in which a„ + p cos £ is the latitude at the epoch of (, n is the !■ 
velocity of rotation of the Earth on its axis, and p and £ ue I 
constants to be fonnd from observations. The expression under 
the radical sign must bo positive, since otherwise the motion of 
rotation of the Earth would not be stable. If we substitute the 
values of the moments of inertia, the expression takes the foUowing 
form, in which the unit of time is a year : 

fl. = ^„+p.coa (43i''-o. ( + £)■ 
Hence the instantaneous axis of rotation makes a revolution 
around the principal aris in 305 days. 

We have now to see what the observations have shown in 
regard to this periodical variation of latitude. The first carefol 
investigation of this question was made by C. A. E. Peters, of 
Pulkowa, from his excellent series of observations with the Eh-tel 
vertical circle. These observations extend over thirteen months, 
and from their discussion Peters found for 1842, p = o"'o79 
^o"'oi7. A similar discussion was made by Nyruu of the tliree 
series of observations made by Peters, Gyld^n, and himself with 
the same instrument, and the results are : — ■ 



oi+o"'oi4, Peters, i 
25 + -ozo, Gyldi-n, : 
.58+0 -ois, Nyr^n, 187: 



866. 



This is a very good agreement of the results, and it is worth while 
to notice that the parallax of the pole star comes out positive from 
each series, andthat the resulting value of the constant of aberratjtm 
agrees well with the best determinations. An investigation made 
by Mr. A. M. W. Downing of the latitude of Greenwich from the 
observations for the ten years 1868-1877 gives p=o"'075 + o"-ois. 
ITie first thing we notice about these results is the smallness of p, 
which is the maximum variation of latitude, and also the fact that 
in every case it is from four to eight times as great as its probable 
error. From this relation of the error one might infer the reality of 
p, hut we ought to consider the form of the equation of condition. 
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Observer. Date. Latitude. 

fetera 184^ +S9''46' i8"*73±o"'o"3 

Gj-ld^n 1866 18 -65+0 -014 

Nyren 1872 18 -50+0 -014 

Here again we notice a small liiminutiou of latitude. In each 
itermination alao the obsen'ationa are so nmneroua (hat probably 
feesccidental errors of the observer have been almost completely 
(Jiiniaated. Thua the number of Peters's determinations is 371, 
firtdin's 236, and Njnin'e 155 ; all from observations of the pole 
Iter. It may seem hypercritical to doubt results that have been 
dedaced witb so much care and skill, both in observing and 
redtidiig ; but still we must remember that these are absolute 
ietenninations of latitude, that three different observers took part 
in the work, and that the variation from Peters to Nyrt'U is only 
o''i3. An astronomer of experience would be cautious, I think, 
in ascribing this diffeTence to an actual change of latitude. But 
the evidence in this case supports that drawn from Mr, Pergola's 
tible. It J8 well, therefore, to examine how far more recent 
determinations confirm the results of this table. A recent and 
Tery complete discusaion of the latitude of the Greenwich Obser- 
v&lflrj by Mr. Christie, the present Astronomer Royal of England, 
pra, from the observations of the years 1S36 to 1879, the following 
vsluea of the latitude : — 

1836-1849. Latitude = 51° 28' 38"-is 
1851-1865. Latitude = 38 -13 

1866-1879. Latitude= 38-17 

These results give no evidence of a secular change of latitude, 
■^sin, a determination of the latitude of Washington, in 1883, 
givea Latitude = 38" 53' 38"'94, and this result also fumiabes no 
piwif of a change of latitude. These negative results show that 
in the case of the latitude of Pulkowa we must wait for further 
pKof before assuming a real secular change in the latitude of that 
Observatory. 

80 far as periodical changes of latitude are concerned, there is a 
tteoretica! reason why such changes might occur. IE our Earth 
St the origin of things received its motion around the Sun and its 
motion of rotation on an axis from a single impulse, the direction 
of the impulse would pas^s about twenty miles from the Earth's 
rentre, and it would seem to be but little probable that the Earth 
Would begin to rotjite around one of its principal axes. But the 
lotserved constancy of latitude shows that such was nearly the 
fiase, or that some cause has acted to bring the instantaneous axis of 
dotation practically into coincidence with the principal axis. These 

S nodical changes depend on the structure of the Earth and the 
itributjon of its matter. They are, therefore, quite different 
from precession and nutation, which are produced by exterior 
diaturbing forces, chiefly by the action of the Sun and Moon. 



1 18 Motions of Slart in the Line of Sigki. [No. 96 

the DiiB tiinb oiiKht to be ilightly displaced relatively to the sama 
line iu the Bpectrum of the other. This has been observed to ba 
the case, ned Ihe period of rotation of the Sim aa deduced by tha 
preseut Aslronomer Koysl, by Prof, Young, and other observers, 
from menauros of the amount of thia displacement, agrees ver^ 
fairly well with that derived from observations of Sun-spots. 

But this displacement has been exhibited in a much more strit-i 
iug manner. Many of the lines in the solar spectrum are due to 
the action of our own atmosphere, and as this of course does not 
partake in the solar rotation these lines do not suffer displacement 
at the limbs. Frof . Hastings, and following him M. Thollon, bringe 
the images of the east and west limbs into juxtaposition on the 
slit, and is able at once to diecriroinate between the lines of solar 
and those of telluric origin ; the former not corresponding in tha 
two spectra, the latter coinciding throughout. M. Corau has 
developed the same idea in a very pretty and ingenious manner, 
and by making the image of the Sun oscillate across the slit, he 
makes the solar lines seem to oscillate also, whilst the tellnric Unea 
remain unmoved. 

The planet Jupiter, from the wonderful velocity with which it 
rotates, affords another means of demonstrating this displacement 
to the eye. The difference of motion of the two limbs is mor^ 
Ihnn 15 miles per second, and the effect of this difference is doubled 
by the fact that Jupiter shines by reflected, not inherent light. 
The relative displacement therefore is equivalent to that produced 
by a motion of 30 miles per second, a very appreciable amount. 
If the image of the planet be made to move rapidly to and fro 
across the slit, the alit being placed parallel to the axis of the planet, 
Ihe tines of the spectrum will show an obvious oscillation back- 
wards and forwards to correspond ; and that this is no fictitious 
effect can be ascertained by turning the spectroscope until the slit 
is parallel lo the eq^uator, when no such effect can be produced.i 
With Ihe slit on the equator of the planet the lines of the spectmim 
are inclined, and their exlremities bend difierent ways ; with the sliti 
at right angles to the equator and on the central meridian, the lines- 
are upright and straight. 1 

There is therefore no doubt as to the truth of the theory. If a ■ 
heavenly body is approaching us at a sufficiently high speed, the-i 
lines of its spectrum will suffer an observable displacement towardsi 
the violet ; if it be receding from ua, the displacement will ba 
towards the red. But the actual measurement of the amount a£ 
this displacement is, in the case of a star, not altogether an easr 
matter. There is, iirst, the smallnesa of the amount to be measured.. 
A spectroscope which will not clearly separate between the two! 
lines of the close pair at X 4890 will certainly be inefficient fon 
this purpose. Angstriim gives these lines aa being 079 tentb- 
metres apart, which would correspond to a motion of 32 miW 
per second. Before, therefore, we can express the motion of a star 
in miles per second, and attribute any real meaning to the figure in' 
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Obserter. Datp. 

Peters 1843 

Gjldea 1866 

Njrcn 1872 



Lttti tilde. 

18-65 + -0.4 
18 -jo+o -014 

Eere again we notice a small dimmution of latntude. Li each 
Btermmation also the observations are so numerous that probably 
fc nKoidental errors of the observer have been almost completely 
diffiinated. Thus the number of Peters's determiimtions is 371, 
%ld^n's 236, and Nylin's 155 ; all &om observations of the pole 
ItB. It may seem hypercritical to doubt results that have been 
Mneed with so much care and skill, both in observing and 
but still we must remember that these are absolute 
dBtmninatjona of latitude, that three different observers took part 
in the work, and that the variation from Peters to NyrOn is only 
Ci'"23. An astronomer of experience would be cautioua, I think, 
in Bsorihing this difference to an actual change of latitude. But 
the evidence in this case supports that drawn from Mr. Fergola's 
Wile. It is well, therefore, to examine how far more recent 
drtwminations confirm the results of this table. A recent and 
TW7 complete discussion of the latitude of the Greenwich Obser- 
Tstory by Mr. Christie, the present Astronomer Hoyal of England, 
p'M, from the observations of the years 183610 1879, the following 
valnes ot the latitude ;— 



836-1849. 


Latitude = si" 


28' 38 


851-1865. 


Latitude = 


1« 


866-1 B7 9. 


Latitude = 


3« 



17 

These reanlts give no evidence of a secular change of latitude. 
Agtiia, a determination of the latitude of Washington, in i 
giTRB Latitude ^ 38° 53' 38"'94, and this result also fumishe 
pwt of a change of latitude. These negative results show that ' 
ffi the case of the latitude of Pulkowa we must wait for further 
proof before assuming a real secular change in the latitude of that ] 
Olieervatory. 

Sa far as periodical cheoges of latitude are concerned, there is a 
theoretical reason why such changes might occur. If our Earth 
it the origin of things received its motion around the Sun and its 
motion of rotation on an axis from a single impulse, the direction 
of the impulse would pass about twenty miles from the Earth's 
centre, and it would seem to be but little probable that the Earth 
would begin to rotate around one of its principal axes. But the 
observed constancy of latitude shows that such was nearly the 
e has acted to bring the instantaneous axis of 
Rotation practically into coincidence with the principal axis. These 

Kriodicw changes depend on the structure of the Earth and the 
itribution of its matter. They are, therefore, quite different 
from precession and nutation, which are produced by exterior 
jjifiturbing forces, chiefly by the action of the idun and Moon. 
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nearly always employed, ariii Ihe objeet-glass being corrected bo as 
to bring together these rays and the yet more brilliant part of 
the spectrum towards the yellow, the visual foeuB is practically 
correct; but if a line in the violet were used, the difference 
between the two foci would be too great to be neglected. Lastly, 
an image of the vacuum-tube or spark is formed by a small con- 
densing-Iens and brought to focus on the slit. In the Greenwich 
spectroscope the vacuum-tube is to the left of the slit, and neari; 
in the same plane tut Ihe face of the slit plat«, the rays being 
reflected into the spectroscope by meanH of a small piece of unsil vexed 
plate glass, placed before the slit and making an angle of 45° with 
the slit plate. A better arrangement, in some respects, would be to 
fix the spark-holder either above or below the slit, and the reflector 
with its edge perpendicular to the slit instead of parallel to it. 
The light from the star passes through the plane glass reflector and 
the two spectra are therefore superposed, as seen in fig. t, which 




represents the relative positions and appearances of the F line in 
Sirius, and the hydrogen line H/3 given by a vacuum-tube as 
observed in December 1875. This arrangement is found to answer 
better than the employment of total reflection prisms, since 
with these the two spectra can only be seen side by side, and fresh 
possibilities of error in measurement are introduced. The loss of 
light from the vacuum-tube or spark by the reflection from the 
nnsilvered glass is a positive advantage, as otherwise the com- 
parison spectrum is so brilliant as to " kill " the spectrum of the 
star. 

These points having been duly attended to, the telescope may be 
turned to some bright star. A cylindrical lens is then placed in 
front of the slit and at such a distance from it as to give a conve- 



OtHerrer. Date. L^tude. 

refers i8+i +59° 46' iS"73+o"'oi3 

Qyidte iS66 18 -65+0 -014 

Nyren 1872 18 -50+0 -014 

Here again we notice a small diminution ol latitude. In eauh J 
Ttennination also the obaervatious are so numeroua that probably I 
K accidental errors of the observer have been almoat completely 
Bmroated, Tims the number of Poters's determinations la 37 1, 
236, and Syren's 155; all from observations of the pole 
hr. It nmy seem hypercritical to doubt results that have been 
deduced with so muuh care and skill, both in observing and 
sdocing; but still we roust remember that these are absolute 
■minatdons o£ latitude, that three different observers took part 
le work, and that the variatioa from Peters to Nyr6n is only 
tf'23. An astronomer of experience would be cautious, 1 thiut, 
isaecrilnng this difference to an actual change of latitude, liut 
the evidence in this case supports that drawn from Mr. Fergola's 
hble. It JB well, therefore, to examine how far more recent 
ieterminations confirm the results of thie table. A recent aud 

mplete discussion of the latitude of the Greenwich Obser- 1 
"tory by Mr. Christie, the present Astronomer Eoyal of England, J 
pvas.from the observationB of the years 1836 t« 1879, the following I 
wluM of the latitude ;— ^ 

1836-1849. Latitude = 51° 28' 38"-i5 
1851-1865. Latitude = 38-13 

1866-1879. Latitude = 38 -17 

These results give no evidence of a eecular change of latitude. 
Again, a determination of the latitude of Washington, in 1883, 
giyes Latitude = 38" 53' 38"-94, and this result also furnishea no 
PWf ot A change of latitude. These negative results show that 
in tLe case of the hititude of Pulkowa we must wait for further 
pKof before assuming a real secular change in the latitude of that 
Observatory. 

So far as periodical changes of latitude are concerned, there is a 
theoretical reason why such changes might occur. If our Earth 
■t Ike origin of things received its motion around the Sun and its 
motion of rotation on an aiis from a single impulse, the direction 
* the impulse would pass about twenty miles from the Earth's 
itre, and it would seem to be but little probable that the Earth 
'ould begin to rotate around one of its principal axes. But the 
pbaerved constancy of latitude shows that such was nearly the 
Base, or that some cause has acted to bring the instantaneous axis of 
Dtation practically into coincidence with the principal axis. These 
eriodici^ changes depend on the structure of the Earth and the 
iatribution of its matter. They are, therefore, quite different 
rora precession and nutation, which are produced by exterior 
lieturbiug forces, chiefly by the action of the Sun and Moon. 
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carded, and the Hp of the pointer is tendered visible by allowing 
to project §oine little way on the spectrum of the star. Tl: 
practiually JeHsenB the breadth of the spectrum available for nbsc 
vation, but the drawback is a smaller one thau those accompanyii 
most of the methods of illumination. E, W. MtrxQEB. 

[To be oontinued.] 



Astronomical Notes. 
Enckk'b CoMtT. — This comet has been observed here frequent 
since January a, njostly with the 5-iiifh telescope, while come 
seeking. 




Onth"? >i'Stt*3f February n a faint tail vaa uoticed at aboi 
' P.M. ; tl>^^ e'iienrled some 10' in a dinetiou slightly v.f. Tl 
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tail painted direct);' towards aud -ie»rly reached an Sth mn);. \s 
hi tlie some Held with the comet. 

On the night of Februarj' 13 a careful exsmination of the (.-oniet 
w»! made with the sii-inch Cook Equatflreal of this Observatary, 
and the enclosed sketch secured. The comet was smail and 
briglitt}' condensed ; the point of greatest brightness was not 
fentral, but very slightly foLowing the centre in the direction of 
the tail. The tail was very slendej, faint, and straight, and ex- 
tended about 14' or 15', by estimation, in a direction about 10" 
north of following. 

The sketch was made at 7'' 13" Nashville mean time, a power 
of abtjut 90 being used. The star a was the brightest of several 
in the field, probably of the Sth or 9th magnitude. The direction 
of sidereal motion passed through the comet and star c. The 
dielances were estimated with the aid of a ring in the eyepiece. 

On February 16 the tail to Eacke's Comet was a little longer 
lud slightly more distinct than ou the 13th, The general appear- 
Mce of the comet was the same as on the i3lh. 

New Nbbitl*. — The following new nebiilse (besides seven others) 
love been found whilst engaged in comet-seeking witli my 5- ' 



Riglit AsoenaioQ, iSSs'o. Dcolitiation, igSj'o, 



59'3 



(a) Small, round, and very much brighter, somewhat suddeol; 
in the centre. Bather faint from its generally low altitude. 
i^ south following a 9th mag. star by i j'. 

(i) Very faint, 8' or 10' following small star. This nebula 
!o'+ north preceding a larger nebula, whose approximate place 
E.A. 3* I4J'°, Dec. — ig° 49' (iSSs'o). I have taken this latter 
nebnU to be General Catalogue 689, with an error of one degma 
in declination, inasmuch as I find no nebula in the place of Q, ~ 
6S9, If it be that nebula, and I feel certain it », the place 
Gen. Catalogue is too far south by approximately 1°. 

(c) Faint, close to, and south preceding a small star 
is partly involved in the nebula. 

(rf) Very faint, close between two bright stars, the n.p, of 
wluch is about 8 mag., the »./. is about 9 mag. A loth mag. star 
, is involved in the following edge of the nebula. 

The above places are quite close, and have been determined with 
the 6-inch Cook Equatoreal of this Observatory. 
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Comet BAETJisn II. 1884.— Thii 
with the 5-inch refractor on the nig 
II, 1884. On the last date it was 



comet was last observed here 
its of November 5, 6, 7, 8, 9, 
extrrmdy faint, n mere breath 
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of the dimnieit hnae. It could have been followed, however, ■ 
longer : but the night of November iz wa^ cloudy, and tbat of I 
November 13 bad, and I could not agniu find It. 

Two auALL Red Stabb. — A notice of three amall Eed Stars I 
appeared in the ' Sidereal Messenger,' No 29, I understand that j 
this was copied in the Jan. number of 'The Observatory.' 
typographical error having occurred in the declination of the first J 
siar, wherein +30" jg'-i was printed for +20° 39''!, I de sire to | 
make a correction. The closely approximate places are 



= 5''3«"' 43'-4l 



and 



l=+2i 



39 ■! 



3=-S°59' J 

Mr. Chandler has kindly informed i 

Birmingham's Bed Star Catalogue. 
ObBOTTatorj of Vanderbilt DnivereHy, 
Nnahyillo, Tenneaioe, 1885. ^^^- *5- 



On the Defining Povers of Large Telescopes. 
Iif Mr. Denning's letter on this subject, in the March number of 
the ' Obserratory,' he ad ocat th of instruments of moderate 

aperture for.the obaeriat n of plan tary markings, in consequence 
of the great inereape t atm ph n disturbance when a large 
telescope is employed, 

I am very conscious f th al fa restricted aperture, as any 
excess of light beyond that h h fficient to exhibit the desired 

details is injurious ; still I greatly prefer to have a large instrument 
at command. My plan is to have a number of stops, cut in thin 
sheet-zinc, ready at hand ; these rest on n ledge juat within the 
mouth of the 18-inch reflector, and regulate the amount of light 
admitted to the mirror, according to the state of the air or the 
magnifying-power employed. 

With regard to the reduction of aperture by means of stops, 
some seem to object lo this means of improving definition, saying 
they «'ould not use a telescope that required to be stopped down ; 
but I cannot conceive any reasonable objection to the process, in- 
deed it seems to be at times absolutely necessary. My mirror, by 
With, is, 1 believe, as ])erfect as a mirror can be, from centre to 
margin, and the optical arrangements are just as good for the re- 
stricted as for the full aperture ; but on a bad evening every in- 
crease in Ihe volume of disturbed air makes " confusion worse con- 
founded," and the only way of escape is by reducing the quantity 
of light admitted to the instrument. To give a case in point :— 
On endeavouring to show Saturn to some friends, with the re- 



Hefining Powers of Tekacopea. 



] 

nnce, 

seen 
hre- 

to the 
ing ae 

wedS 



HMtor, the ur was iti suuh n disturbed atnte that no I'twus c 

be obtained — halE a dozen tSaturns were etigagt^d iii luiuy tlance, 
cruising and recroesiug each other in a manner 1 had never seen 
before; so the reflector was abandoned in favour of a 5-inch re- 
ffsttor, which, rather to my surprise, gave a fairly atendy v 
with tt power of 170, After my friends were gone, I petumedfi 
tbe iS-inch, fearing that something had gone wrong with the ttf 
ting of the mirror, and putting in the smiUleHt stop, an en.-ent3l 
of 1 inches, I obtained, louch to my delight, u view better tha 
tbt given by the refractor. Now came the test ; while the eye was 
at thfl inatrumcut the stop was lifted out, thus giving access to the 
whole of the mirror, when away went the datico as perplexing as 
before. Therefore on that night the possessors of small instrifel 
mentg certainly had the best of Jt. 

Now for the advantage of size. It frequently happens on e 
in^ when tbe air is in a fairly steady state that the light is wea 
perbapB a slight mist or fog is forming ; these are grand oppor- 
tiiuitiea tor ateady seeing, if only the light is sufficient to bring 
out the details ; it is here that a small telescope fails, vt berens with 
>i large one stop after stop is removed and sufficient light 
retained to continue the observation or drawing. Many times I 
bve succeeded iti completing a series of views that must have 
" " 'o an end had I worked with an instnimeat of from 6 to 10 
as recommended by Mr. Denning. On those rare octa- 
"ions H'hen the air is both clear and steady, the big instrument 
simply walks away from the smaller, by the amount of magnifyiiig- 
power it will tjear. 

to eyepieces, I can heartily second the advice to use single 
lenses ; with the exception of the restricted field, every thing else 
U la their favour. There is a great advantage in the single lens on 
Oiwions when the air is clear but unsteady, for as it passes to the 
eye a greater amount of light than the usual double-lens eyepiece, 
liiualier atop can l>e employed with it, thus reducing the distur- 
Uace to a oiinimuFn. 

While on this subject, I cannot withhold the mention of a means 
Ihave employed on occasions when no other eyepiece would work — 
tlut is, attaching to the telescope the usual binocular microscope, 
employing a low-power objective, bringing the enlargement up to 
200 or 250 diameters. The effect, at least to my eyes, is a 
wonderful steadying of the image, enabling the eye to eiamine 
minute forms that otherniKe would have been invisible or only 
«een momentarily. The binocular has no advantage on a fine 
evening ; it only works well when light is strong, but the air dis- 
turbed. How it is that the steadying effect is produced 1 know 
not ; perhaps some of our friends who are learned in optics would 
us either with an explanation or speculation ou the 
N. E. Green. 
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CORRKSPONDENCE. 

Ta the Editurt of • T}u OUervaioryJ 

The Cornels of i6i8. 

Gentlemen, — 

It ie well known that there ia some confusion reepectingtiie 
niunber of comets seen in the year i6iS, and whether otie at least 
cif those Bometimea recltoned as comets was only a meteor. The 
tiret comet of the year passed its peiibelioB ia August, and was 
observed for about a mouth, beginning shortly after the perihelion 
passage. The last comet of the year was discovered at the end of 
November, was a very splendid object, and was observed until 
January 1619. These two alone were sufficiently observed to m&ke 
it possible to determine their orbits. The last passed its perihelion 
about the 8th of November, soon after which another comet was 
seen in Persia, the tail only hei'omino visible in Europe. This was 
the comet which Kepler surmiaed might have divided into two, the 
supposition deriving some plauaibility from a similar conjeeture 
having been formed long before with r^ard to the famous comet of 
Aristotle. It is, however, doubtful whether this might not have 
arisen from some confusion with a meteoric observation in November 
>6i8. 

But I should like to be allowed to ask a question concerning an 
observation of an object seen so'newhat earlier in that year, 
respecting which Pingre' says, " La pretendue comete qu'TTrsin dit 
avoir ete vue le 30 Octobre a Cologne au nord-est et qn'il dit 
n'avoir pas dure loug-tcmps, etoit aussi sans doute un metcore," 
This statement is evidently taken from Kepler, who writes as 
follows ;— " Quod igitur de 30 Oct. Colonia Agrippina perscriptum 
commemorat TJrainus, visum esse cometara ad Borrhapelioten 
tnictu caudte longo, quj uoQ diu duraverit, id ante de hoc meteoro 
quod ante 10 dies in Wirtembergia visnm, aecipiendum ease." Now 
the author to whom he refers is undoubtedly B. Ursinus, who 
published at Berlin, in i6ig, a tract entitled " Ausfiihrliche Bericht 

von den Cometen " Unfortunately I do not think there 

is any copy of this treatise in England, although the author's 
mathematical works are in the library of the British Museum. 
Nor is it even mentioned in Poggeudorfi'a ' Handworterbuch,' though 
it is mentioned in Lalande's ' Eibliogmphie Astronomique.' Kepler's 
identificafion of the supposed comet with a meteor seen by his 
friend W. Schickard 10 dayB before is amusing. But whilst he is 
careful to say that Schiclard's observation was made Oct. 10 
(0.8.) and 20 (N.S.), it does not seem certain from the quotation 
whether Oct. 30 in Ursinus is to be taken O.S. or N.S. ; if the 
former it was twenty, if the latter (aa is most probable), ten days 
after Schickard. 

Newton, in the third book of the 'Principia,' suggests that the 
object thus observed at the enil of October, which he calls the second 
comet of 161S, may have been identical with the " fourth or last of 
the year," i. e. the fine comet discovered on November 30, some time 
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ifur il« perihelion passage, before whiuK it in&v hnve lieen ^i 
Ibiab, ia the early nionijiig- 

It ia diK!cult to fonn aa opinion on thia wit.hout access 
trwi of B, Uraiuus t« which I ha\-e referred ; Bud X write in t 
hi^ that Bome of the scieatiRc foreign reodc^ra of the ' Observatorj'S 
Buy be abib to cousult it and give tbe quotation. 

Tours faithfully, 

Bl«lhtftth, 1885. M«r. 7. W. T. Lysn. 



Nvle on a possible cass of Proper Motion in a Nebula. 

GUSTLBMKN, — 

The nebuk 6.C. 3091, if the earlier results can be trusi 
turns to afford a marked example of proper motion. It te dest 
liy 8ir John Herschel as surrounding his double star No. 
md iras <!arefiilly observed by him on two oocaiiioas in 1830 
duk in 1S31. It is entered in his fifth Catalogue 08 follows :- 
ii"± •■ toi, 12. 
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Aa gss- 
A B 8°-6 ; 
AC z3o°± : 

(I have added the letters A, < 
wtcp, have altered an obvious 
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6"+ ■ 
, B, and C for the sake of conveni- 
miaprint of 330° for ajo" in the 
of A C, and have given the estimate of distance on April 6, 
1831, for A B. This is evidently the correct lalue, and the two 
AlUMt«s given in March 1830 are underrated.) llersched calls it 
"A most carious, delicate, and interesting object, the nucleus of a 
'wy faint nebula, esnmined with 330 1 proves to be distinctly a 
HtcIftSH double star. ... A minute and very close double star forma 
lie nucleus of a small round nebula. One or two other small 
»'ars in the \-icinity seem unconnected with it ; but the exactly 
wntral position of the double star strongly points to a physical 
wiation between them." 

Professor d' Arrest examined this object in 1864 and 1865 with 

U>e ii-inch refractor. At thedafe of his observations B was in the 

fvatK of the nebula, A being situated juat on its southern edge. 

On April 2, 1872, the nebula, as measured at Parsonatown, was 

I ig""j from A on an angle of 13" ; and again, on March 22, 1876, 

I the nebula is described as a very faint nebulosity around B (at 

I s'''o : 21"), elongated suddenly towards the north. 

I Thenebuin was foimd by Mr. Bumbam in 1878 and 1882 to be 

It i8"-96 distance from A, on nn angle of •j°'i). 
' The relative position and distance of AB appear to have been 
I anchanged from 1830 to i88r, while the nebula, which in 1830 
and 1831 surrounded the close pair a, bo that it appeared exactly 
I in the centre, had moved by 1864-5 to the nf, so that B was 
I now in the centre and A only on the south margin ; while in 1872- 
I 188a it had so far receded that B, instead of being at the centre. 
t vas then just at the S. margin, aa A had been in 1865, and A itself 
[ was 19" to the south of the nearest portion of the nebula. Irre- 
L gnlar but certain motion seems well established. The star C is 

I 
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very probably variable. It is rated loj mag. by the l^Taonstown 
observer in 1876, 1 1 mag, on February 6, aad 15 mag. on March 
16, 1865, by d' Arrest, while Mr. Burnham found it "exceBsively 
faiot " in 1878 with the iS^-iu. at Chi»aigo. 

The place of the nebula for 1885-0, brought up from the G.C., 
is x" 1 7" 35' + 13° 8'-i. It is No. 70s of the Catalogue of 1833. 

31 Manor Street, Clnphani, H. tjABLEB, 

1885, Mnrch 19. 

Variable Stars. 
Gentle MES, — 

In a letter to ' The Observatory,' which appeared in the 
nnmber for August last, I gave the reauJtB of a series of observa- 
tions of the variable star S Cygni extending over a period of 
twenty years. During the fornier part of the period the agreement 
between the obsfirved and calculated times of maximum was close ; 
but the last six years of it showed a change in this respect-, the 
observed being in advance of the predicted tiraeB, the difference 
amounting to 30*3 days at the maximum of May 6, tSSi. 

It was therefore a point oC interest to observe how matters 
would stand at the maximum, which was due, according to Prof. 
Schiinfield's elements, on the 1 7th of last December. My observed 
time of maximum was December i, sixteen days earlier than the 
predicted time, and the observed magnitude was lo'i. The maxi- 
mum was also well observed by Mr. Baxendell, who kindly allows 
me to quote his result, viz. Max, December 4, mag. lO'i, — three 
days later than my observed date, but still thirteen days in advance 
of the epbemeris. This maximum was in magnitude a rather low 

I have been able to observe partially two minima of 8 Cancri, 
namely on Febrnary zo and March i r. As the.star on each occa- 
sion neared the horizon before it had rounded the curve, I am 
unable to give the precise times of minimum ; but it seems pro- 
bable that the predictions of your published ephemeris are pretty 
correct. Yours faithfully, 

Xnowles LoJge, Cucifleld, GiOHQE KhOTT. 

1885, March tg, 

OccuUation of Mdebaran. 
Gentiemen,^ — 

Heavy rain and clouds all afternoon. At 5.30 G.M.T. 
these rolled away, and disclosed the Moon in a perfectly clear sky, 
too late, however, to witness the immersion. 

The emersion, howei'er, was instant, sharply defined, and the red 
colour of star in beautiful contrast to the pale edge of the Moon. 

Local S.T 3'' 43" 33" 

Add difE. Long. Greenwich .... 9 31 '45 

Greenwich Sidereal Time 



Audle; Park Garrlens, Buih. 



; 53 04-45 
J. L. Stothkht. 
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Mexsier. 

&B(TLBME!f, — 

With reference to your remarka iu the "Notes" in tfl 
(orrent number of the ' Obseryatorr,' that the Rev. S. H. Saxlq 
fishes attention drawn to the existence of a JepresBion S.E. i 
Messier B, I may etale that, although not in ihe charts, this 
formation is not new to me. 1 have a skeleh in my note-book 
besring dat« July z, 1870 (morning light), with the remark, " A 
shsllow depression on the S.K of Messier B." Ijikewise a sketch 
jJiomng a large shallow circular depression on March 13, 1874. 
lajso saw the same object in the late sunrise on the crat«ra. 

May I ask if a little crater on the N.E. of B, discovered by myself _ 
iag. 9, t86s (in the evening light on the crater), and only i 
petleetiy recovered since on the two dates given above, has 
wmby any one else? It has seemed to me sometimes insid 
it other times outside the crat«r wall, Tonrti truly. 

Champion Hill. S.E, HERBERT iNflALt,. 

1885, Alar. I. 



NOTES. 
DraKKMDfiTios's OF LoNOiTUDEs IK South Astehica,- 
Wn from 'Science' (vol. v. p. igi) that Lieut.-Commandat^ 
Divifl, U.S.N., has recently completed the telegraphic determina- 
tion of longitudes on which he has been engaged on the western 
wsat of South America. The great chain of longitude measure- 
ments connecting Washington with various points in South 
iaerica, thence to St. Vincent, St. Vincent to Madeira, Madeira 
foLiahon, Lisbon to Greenwich, Greenwich to Washington, has 
now been completed. This chain, consisting of twenty links, 
closes with but an insigniScaut discrepancy : the longitude of the 
Cordoba Observatory by way of Lisbon, Kio de Janeiro, and 
Buenos Aires being 4' 16° 48*'o6, and by way of Wnahiogton, 
Panama, and Valparaiso 4* iC" 4S'-24, showing a discrepancy of 
only o'-j8. This aSords a remarkable jiroof o£ the accuracy of the 1 
netboda and instruments now in uae for such operations. ■ 

B1.MBLBS THRODGH STAiLANn •, — The difficulty of writing a " 
popular work on a scientific subject has been so generaDy recog- 
aixed, that it is almost sufficient commendation of any book which 
aes to be of that class to say that it even passably fuSls it« 
mission ; for if written by a purely literary man, it is Uable to contain 
Uundei^ — if by a scientific man to be too technical. With regard 
to the little book before ua, we have no hesitation in saying that 
deserving of high rank among popular works on Astronomy. 
Consisting as it does of magazine articles which are consequently • 
Trritten in a style likely to be attractive to f^he ordinary reader, it yi ' 

Spuuergange durch das Eeicli der Sterne. Von M. Wilhelm Mejeu 
^lenna: A. flartleben, 18S5.) 
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never offends agniiist eduutific ncciirncy, ntiil is obviously the wort 
of a man who "knows his subject." Aft one might expect from th( 
original form in which it appeared, it is fftrt'rom beiugaconnectedl 
treatise on Astronomy ; the " rambles " are talsen over very varied 
ground; the author tells his quits ujiscienlilic readers of the 
difficulties of a scientific life in geiteral, and of an astronomical )ife 
in particular ; or gives them some information as to how clocks 
are regulated by the !Earth'? revolution; or, again, describes at) 
earthquake with many poetic images; or wanders further afield 
into other scieotilic " mysteries," such as the wonderful working of 
electricity ; but thniugh it all he takes care to make his stftfementg 
both correct and interesting; and it ia nob easy to find terms in 
which to express more emphatic praise for a work of this kind. 

Appaeent Ext^BoeuKN'T of Celestial Objects heak teb:i 
HoKizoN.- — M. Paul Stroobant has recently dincussed the cause of 
this well-known, but little uiideratood. phenomenon in a pamphlet 
entitled, " The apparent Eidargement of the Conatellittions, the Sun, , 
and Moon, when near the Horizon." He summarily disposes of | 
the theory of " atmospheric refraction ;" the theory that the ; 
effect is due to comparison with terrestrial objects is disproved by ' 
the fact that the phenomenon is observed on the open ocean, and ' 
also by experiments with dark glasses which allow only the Sun to 
be seen. Experimenting with electric sparks placed on tlie wall i 
and ceiling of a large ball, M. Stroobant found that if the two eparka I 
overhead were too mm. apart, thoae on a level \t'ith the eye need 
only bo 8i'5 aparii in order to appear as widely separated. Experi- ■ 
ments with stars in the Zfnith and near the horizon gave a very 
similar result, via. a separation of loo units between two stars in 
the zenith appeared no greater than a separation of 79-7 between 
two on the horizon. The concordance between these independent 
determinations shows that the supposed apparent " elhpticity of the 
celestial vault" ia not the true cause of the appearance in question. 
M. Stroobant is diaposed to think that the loss of brilliancy suffered 
by the Sun, and yet more notably by the Moon when low down, has , 
much to do with the phenomenon, but that it is mainly due to some , 
physiological cause, connected with the direction of vision, worthy ■ 
of further and apecial atudy. 

Thb Employment of AprnoiiMATE I'oBMtTtJE in thb Bbdijction 
OF Teansit Obseetations *. — M. Loewy has recently discussed 
tbe important question as to what are the limits of magnitude of 
the instrumental errors of a transit, in order that no appreciable 
error may affect the results from the use of the ordinary approxi- 
mate formula. Adopting the usual notation the formuls are ; — 

)--«!i=M tanS+c sec 3 (i) 

»^6 sin 0-|-n cos^ (a) 

w=ftcoB^-|-«sin^ (3) 

'■ Comptea Brndiu, Tome c. Sot. J A 4. 



Nolex. 

Jfow if we suppose that the limit of ftccurncy to which w 
Ihe reductions to be carried to be e for an eqnatoreal star, we m»_? 
waiune that this qunntity will become » sec i for a star of declina- 
tion I. Confining himself, in (he lirat instance, to the quantities 
nsfldr (which are practicftlly of the same order of magnitude. 
Id that n/c= + i) M. Loewy finds that for stars within 30" of 
llie pole, with which we are most concerned iii an enquiry of 
Ills nature, formula (i) is autKciently accurate provided that 

= 4S'-6 
( urn <s-j J, it being assumed that e=Q"'oi. Applying this 

lo PoUrit and to A llrg<e Miiiona, it appears that the superior 
limits of the instrumental errors in question are 3'-6 and 3''2 in 
fflch case respectively. If this condition be fulfilled the error of 
reduction will not exceed o'-o3 for Polaris, and o'-o4 for \ Ursm 

Proceeding to the discussion of formulee (a) and (3), and assuming 
tbat a and h are quantities of the same order of magnitude, so that 
we may put a/b= + 1, the necessary condition in order that these 
fcnnulfe may be sufficiently accurate for all practical purposes is 



6 <; )— T-- " ~ ■ In this expression the 



(umplio 



■ V cos ^ 

made as before with regard to the magnitude of e. The two very 
Wnvenient expressions for the limiting values of c or m and of 
11 or 6 which M. Loewy has deduced will doubtless be of great 
(ervicB to practical aatronomera, especially to those who are 
eugaged in the determination of the positions of close polar stars. 

ToTiL LtrsAH Eclipse oe Oct, 4, 1884, — We gather, from a 

letter in the ' Asti'onomische Nachricbten,' that HerrBtruve has 

received the results of observations during the total eclipse of the 

I Moon on Oct. 4, as obtained at 36 stations. In all, he has ut his 

I command the times of 512 phenomena. Aa might be expocied, 

I the observpji re-appearances are less in number than the disappear- 

I mces. Nevertheless he baa sufficient data to give the mean 

diameter of the Moou at that epoch with great accuracy. No. 85 

iu Dr. DiiUen's list gives an especially rich series, owing probably 

to the circumstance that the phenomena occurred about the middle 

of the eclipse. 

A strict detennination of the diameter and figure of the Moon 
cannot be made nutil the places of the occulted stara are accurately 
.known. If this work is undertaken by Pulkowa alone, it will 
occupy at least 2 years. Co-operation is therefore necessary. 
With the hope that Bstronomers will assist in this object, he 
publishes a list of 45 stars with their magnitudes and catalogue 
places. As moat of the stara are very faint, comparisons with 
brighter stars by means of an equatoreal and micrometer will be 
requisite. 
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Ubbits op Mbtkobs.— The following Meteor OrbiU • have been 
computed by Mr. 0. C. Wendell, of H&rvard College Observatory, 
from radiaota deduced by Messrs. Denning and Sawyer. For 
observations see 'Monthly Notices,' Vol. ilii. No. i, p. 85, and 
' Ameriean Journal of Science," Vol. ivii. June. 
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The orbit computed from Sawyer radiant No. 22 bears a close 
resemblance to that of the comet of 1757, and indicates their 
probable identity. 

The Inpluebcb of TeupehjlTITbe oy the C^ahacteb op the 
Ldcbh of the Specthum, — M. Ch, Fievez, Astronomer in chai^ of 
the Physical Department at the Eoyal Observatory, Brussels, has 
forwarded us an interesting and important pamphlet, containing 
two papers on the above subject which he has communicated to the 
Eoyol Academy of Belgium, together with the report of M, Stas 
upon them. It w M. Fievez's conclusion from a series of es- 
perimeots upon hydrogen gas that the widening of the lines of 
this gas is " independent of the prasare and cormlative to a rue of 
temperature." For, as he goes on to say, " When the electric spark 
is employed to carry a chemical element to the state of vapour or of 
incandescent gas, every modification in the resistance of the gaseous 
medium effects a modification of the temperature of this medium 
if the other conditions do not change. This temperature can be 
raised by increasing the pressure, by introducing a condenser into 
the circuit, or by increasing the surface of the condenser, and it can 
be lowered by the reverse means." M. Fievez therefore does not 
mean to allege that the lines of hydrogen would not be widened by 
increasing the pressure, but that the effect is an indirect one, and 
is due to the greater tension of the spark and the consequent rise 

• Aitron. Nttoh. No. 1651. 
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d/ temperature. This coitdusion ili bornt- out by u uumber ( 
Mpmments, the most interesting of wltii-h illustrat«iii a remarkable 
amuier the curious phenomenon of daiihle rrvrrtal whicb has been 
observed on several occasions in the '> and D lines at the base of a 
lence, and especially by Prof. Young, who has described the 
appearance very clearly. The dark lines of sodium or magneaium 
on such occasionB are seen to be greatly broadened, then a bright 
appears in the middle of each dark line, and sometimes a dark 
line again appears in the centre of this bright line. One of these 
eiperimentH is described as follows : — " Some fragments of sodium 
"were placed in a platinum tube of 50 lum. in length and 10 mm, 
in diameter, arranged in line with the optical axis of the colhmator 
of tiie spectroscope. The flame of an osyhydrogen blowpipe being 
introduced into this tube the sodium lines I), and S^ shone out 
Miaiediately with a vivid glow, widened out until they united, a 
bWk line appeared in the centre of each of these broadened lines, 
these black lines widened ont until they united, then a bright lino 
ippeared in the middle of each of the widened lines, and, lastly, a 
new dark line showed itself in the middle of these bright lines." 
Somerhat similar results were obtained with lithium, potassium, 
tyiinui, &c- Less striking, but not less important, results were 
obtuned for the C and F lines of hydrogen. The C and F lines 
obtained from a Geissler tube filled at 1500 mm. pressure were 
both widened simply by moving the electrodes further apart. A 
Mndenser introduced into the circuit produced, not merely the 
'•riiidening of the F line, but its reversal ; with a condenser of 
peater surface, C also was broadened and a nnrrow black Une 
ippenred in its centre. From these and many similar experiments, 
•1. Fievez concludes that " an increase of complexity in the 
MiiBtitulion of a spectral line is a certain index of an increase of 
Ite temperaiure of the emissive vapour." From whence it folloBg 
ttat " the temperature of sun-spots is higher than that of the lirab, 
lifiWuae the spectral lines of spots have a greater breadth than those 
of the limb." 

The second paper of M. Fievez is a very brief one, and merely 
•sserta that he baa been able to reproduce in the laboratory changes- J 
of refrangibilitj in the lines of hydrogen and magnesium similar fo I 
Siose often witnessed during solar storms. A fuller description o£^ I 
•iwe most important experiments would be very welcome. 



American Eclipse ExpEniTioS" to Caholise Island, Mat. \ 
1883.— The complete report of this expedition to observe 1 
total solar eclipse of May 6, 1883, has recently been published a 
memoir by the National Academy of Sciences. The principal j 
Mtronomical features of the report — tiz. Prof. Holden's inability 1 
any object that could possibly be an intrar-Mercurial planet, ( 
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and Prof. Hastings's remarkable spectroscopic obsenratioiia, o^" 
rather the observations which he cites in support of his lemacUd^' 
theory as to the non-solar character of the corona — ^havebeen alreid^" 
^mmented on in the pages of the * Observatory' (Vol. vi p. 25i>— - 
But in addition to these the memoir contains an interesting 
on the meteorology of the island by Mr. Winslow Upton, report 
on the flora and fauna by other members of the party, 
determinations of the geographical position of the observing stefcian. — « 
The results of the latter are, for longitude, by transport of chrom 
meters combined with two Moon culminations, lo"*©" 57*-6 west o 
Greenwich ; and for latitude, by the method of equal 
distances, io°o'q"'59 south. Altogether, apart from its strictl; 
astronomical value, the report contains most interesting informatii 
about this almost unknown island, or rather group of islets, 
reflects the greatest credit on Prof. Holden as chief of th» 
expedition*, and on the other members of the parly who worker 
under him. 





Stelijib Distribution *. — In commenting on littrow's discocfe 
sion of the distribution of the si ars of the ' Bonner DurchmusterunK 
(Astr.Nach. No. 1741), M. Eadau gives a very convenient m 
for formulating the results of investigations of this nature. If 
assume that the distances of the stars and their magnitudes forr 
two geometrical progressions of which the ratios are respective— Jf 

X and i-2, and that the sphere of radius r contains a number ^^ 

•tars proportional to r', the successive sums will give a thisr/ 
progression of which the ratio will be ot*. Not taking into account 
stars fainter than the 9th mag., we have, from Littrow's enumeratioVy 
in the mean a'=i-53, ar*=2'35, !i^'=^y(i. According to Pogson'f 
investigations, ar'=2'5, a?^s=4. 



SoLAE Paeallax fbom Photogeaphs or THE Tbaksit of 
Vejots 1874 t. — M. Obrecht has published the results of his 
discussion of the measures made by MM. Bailie and Gariel of the 
daguerrotypes of this Transit of Venus obtained by the French 
astronomers. He finds for the solar parallax 

8"-8o + o"-oo4aL+ o"-oo4?Y, 

where ?L is the error of the assumed longitude of Pekin, 3T an 
error of the tables. By varying 5L between +5" and — 5% and ^T 
between +2'' and —2", the resulting parallax varies between 8"* 77 
and 8"-83. 



* Bulletin Astronomique, Tome ii. p. 88 
t Oomptes BenduB, Tome c. No. 4. 
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Thk Diametbk of Mtas*. — At the oppoaidon of 1881-83 ' 
Prof. C. "W. Prifchett obtftined an eitensive series of meaaoras of | 
tbe dinmeter of Mars, with the filar-mlcromoter of the refractor of I 
thellomBOn Obeervatorj. Comparing theso with a corn.-spouditu{ ] 
series made by him near the time of oppoDitlua in 1879-80, truT 1 
Prikhett finds :— I 

Diractiona. Equator, Eq. +45°. Palo. Pol«i-)-45''. I 

Ituitli for 1*79-80. - 9"*6j8 9""Si7 9"'\^* 9"*+*9 (»t unit of dulancc) \ 
Staulufor iSSi-Sz... 9 -i-n 9 -414 9 '394 9 -449 (at unit of diilaDoe) 

Neglecting the elHpticity of the disk (of which both series givs" 
ilecided iudicaitions), there results for the general mean for 1879-S0 
9''486+o"-03Ji, aud for 1881-82, 9"-484 tt>"'036. Prof. Prit- 
cht;tl poitita out that his mean result doea not diSer much from tho 
arithmetic meaa between Herr Kiirtwig's value from heliometer 
inonsures, q"'i$2 (PubL Aat. Ges. xv.), and that deduced by Mr. 
SoiraiDg from 537 metuures of the vertical diameter made with 
the Greenwich Transil^ircle between the years 1851-1880, viz. 
5"'69j (Monthly Notiisea, vol. xU. p. 42). With regard to the 
iadications of ellipticity which appear in these measures, it may he 
pninted out that it is very desirable that astrunomern, whea 
■n&kiiig obKervationi of this kind, should empioj a reversing pri^m. 
It hu recently been done by Prof, Seeliger (' Observatory,' Vol. vii. 

3ot), in order to eliminate systematic errors depending on the 
of measurement. 



The Dbabbobn Obsbrtatoey. — The Eeport of the Director of 

t!w Dearborn Observatory for the year 1884 has been issued. 
From it we learn that the principal instruments, Vm. the great 
fqiatoreal and the Repsold Meridian Circle, have been kept in 
EOBsUnt use during the year. With regard to the former. Prof. 
Hough states that a gas-engine has been placed in the tower for 
■urning the dome. It has a working-power of 8000 foot-pounds, 
w abont one fourth horse-power, and appears to act very satis- 
iclorily. The observations made with the great equatoreal have 
been mainly of (r) Pons-Brook Comet ; (2)Difficult double stars ; 
(3) the planet Jupiter ; (4) the yatellitea of Franus; (5) Miscel- 
laneous Observations. These observations have been made, as 
beretofore, by Prof. Hough in conjunction with Mr. 8, W. Bum- 
bam. The companion of Sirins was measured on eleven nights by 
Prof. Hoiigh, and on f«n nights by Mr. Bumham ; the mean 
nits of the two seta are respectively : — 
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" Ajtmnouibj^ke Necliridjten, So. 1651. 



The observaHona of Jupiter given in the Eeport have been ab;^^ 
dificiiased by Mr. Denning (' Observatory,' Vol. viii.p. 76), andne^ 
not be further alluded to here. But few measures of the satellit^^ 
oE Uranus have been obtained, the weather during the spring having 
been generally unfnvourable for such difficult observations. O^ 
nearly every clear day or night, meridian observations for time hav^ 
been mode with the Eepsold Meridian Circle, and standard tini^ 
furnished to the city of Chicago daily. 

The Observatory under Prof. Hough's direction appears to b^ 
doing good work, which is doubtkss considerably curtailed in 
amount by the want of a sufficient staff of observers to carry out; 
a more extensive programme. 



The WAaHiSGToN Obsehtatoet. — In accordance with the 
intention notified in the last Annual Eeport of the Xaval Ob- 
servatory ('Observatory,' Vol. viii. p. 56), the Superintendent, 
Commodore Franklin, has issued a prograrnme of the work to be 
carried out during the current year. With the great equatoreal 
measures of a selected list of double stars, showiug rapid motion 
or other peculiarity, are to be continued ; the conjunctions of the 
inner satellites of Saturn will be observed, and a complete micro- 
metrical measurement of the rings eseculed. Observations which 
have been commenced for stellar parallax will be finished. The 
Transit^Circle is to be employed on observations of the Sun, Moon, 
and larger planets, the latter being observed from fifteen to twenty 
times near opposition, and, in. addition, each minor planet will be 
observed at least five times, if practicable, near opposition. The 
9-6-inch equatoreal will be utilized for observations of all the minor 
planets whose brightness at opposition is greater than their mean 
brightness, for positions o£ comets, and for ovcultations. The prime- 
veitical transit instrimient is to be used in observing a selected 
list of stars in conjunction with the Eoynl Observatory at Lisbon, 
in pursuance of a plan recommended by the International Geodetic 
Association, for the determination of variability of latitude. With 
the mural circle observations will bo made of stars down to 7th 
magnitude, south of 10° north declination, the positions of which 
have not been recently determined at any northern observatory : 
\he Observatory list including stara in Gould's ' Franometria 
Argentina ' not found in Tarnall's Catalogue, the transit circle list 
of B,A.C. stars, or the recent catalogue of the Glasgow Observatory. 



The Melbotjes-b OnsERViTOKT, — ^The nineteenth Annual Report 
of the Government Astronomer baa been published, Mr. EUery 
announces that the new transit circle ot* 8 inches aperture, con- 
structed for the Observatory by Mr, Simms, was received in May 
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iut, aiid the mounting completed early iu July. It ia prt>poaa^| 
tD»Dd the two BpeciJa of theereat retlectur, one after tlii: utlM^| 
to England, to be repolisbed. ObsermtionB tuxA drawings of IleJH 
ulierg nebule, among them the nebula of q Argils, 30 DunuLnNH 
nut the "Horseshoe" uebulu, hivd boeD ui'ido (luring the >'ti(^| 
mill this instrument. A number of stars Belet'teil by PrO^J 
Auwers had been observed with the old trausil-i^ircle, lo OHsisl ^U 
the Formution of a fundauienlal catalogue of southern stani. I"!!^! 
cwipletioD of the telegraphic determination of Australian longjH 
lodes, it ia reported, was onir waiting a sew series of exchangt^J 
between Syduej, Adelaide, and Mdbourne. New Zealand hafl 
beeD connected R-ith Sydney by a most successful set of tirae^ 
BichangeB through the cable. The connection of Brisbane and 
Sjduey was in progress, and, on this being completed, there would 
mly remain to connect Western Australia, to have the longitudes 
of ftll the chief Australian and New Zealand cities and porta 
determiued upon tlie same system. 

Mr. Ellery recommends that a small expedition should be des 
patched from Melbourne to New Zealand for the observation 
the total eclipse of the Sun on Sept. 9 in the present year, whe 
fee central Ijne passes through Cook's Straits. Sir W. Jervois, 
fiovemor of New Zealand, hod promised all the aid he could 
render in the matter. The Board of Visitors supported an 
application lo the Goyemment of "Victoria for the necessary funds. ' 
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The Hokokosq ObsbbvATobt. — We have received Dr. Doberch's 
Annual Eeport as Government Aatronoraer for Hongkong for 
the year 1884. From it we team that this Observatory, though 
still iu its iufancy, is doing work, chiefly in the department of 
ileteorology, that from i!s quality and quantity would he highly 
cKdiUble even to an old-established institution. We understand 
tbst Dr, Doberck has secured an equatoreal telescope for his Obser- 
ratory, and we hope before long to find that astronomical observa-J 
tions form not the least important part of his multifarious duties; m 



The Habtabd Colleoe Catalobue of 1213 8tar9 foe 1875, — 
This catalogue contains the results of observations made during 
the years 1870 to 1879 with the meridian circle of the Harvai'd 
College Observatory, the stars observed being chiefly those re- 
quired for the revision of the ' Durcbmnsterung ' for the zone 
between the parallels of declination +50° and +55°. The star 
places employed as points of reference were taken from the list 
given in Publication XIV. of the ' Astron. Ge sell seh aft.' The right 
and declinations published in the catalogue are derived 



Notes. 
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from a discussion oi the reiulls obtained during the whole period 
covered by the obeervationB. They are given in thdr present form 
for tbe purpose of making them immediately available in advance 
of tbe publication of the volume which is to fumifib tbe details of 
the investigation, viz. Volume XV. of the ' Annals.' The observa- 
tioDB were nearly all made by Prof. Sogers, who has also bad 
charge of their reduction and publication — a statement which is a 
snffieient guarantee for the ai'cunuiy of the observations and for 
the thoroughness of the reductiona (cf. ' Observatory,' VoL r. 
p. 377). Prof. Eogers has communicated to ur the following list 
of errata (which will be corrected iu the final volume), and will be 
glad to receive notification of any others which, may be detected : — 

No, 129 for Dee. +19° 15' i7"'6oread +19° 15' 7*-6o, 
No. 144 for R.A. 3" 23" 45"'4zo read 3" 33" 58''42o. 
No, 395 for B.A. 8*' 49° 54'-968 read 8" 48" 54*-96S. 
No. 413 for Mean Epoch of Obs. iS72'i read 1874-1. 
No. 531 for Dec, +88° 24' 33"-23 read +88° 23' 33"-23. 

The entire catalogue contains 1213 stars, and is preceded by the 
annual results for the fundamental stars. 



BuTATiON OP Domes. — Mr. D. P. Todd writes to ' Science' on 
this subject, to the following efPect r — " The chief objection urged 
against the mounting of rotatory domes on cannon-balls is the 
difficiUty experienced in keeping the balls at equal distances apart. 
If the dome is much used, this objection becomes a serious one ; 
and no dome so large that it would require more than four balls 
should be mounted in this manner. K the sill and the bed-plate 
of the dome are so well built that they retain their figure sensibly 
perfectly, and the track is kept thoroughly clean, the balls will ordi- 
narily not be found to change their relative position very much, escept 
during the winter season. At this time of year, and under favour- 
able conditions of temperature, the fine snow which is often driven 
into the observatory, underneath the dome, will, if allowed to 
Mmaiu in the track, form an icy coating over the balls as they 
pass through it, no matter what the weight of the dome may be. 
Under such conditions, if the dome is forcibly moved, the incruated 
ball will often change its relatiTe position several feet, thereby 
perhaps imperilling the safety of the dome." Our esperience at 
Greenwich fully confirms Mr. Todd's objectione t^ this mode of 
mounting domes. 



Chakgb IK THE AsTEOKOMicAL Date. — Commodore S. B. 



I885.J Notes. 

Fraiikliii, Superintendent of the U.S. NaTRl Obserratonr, W( 
ington, writes to the 'Sidereal Messenger' to the following 
effect : — " After emianltation with the principal nslronomerB 
throughout the coiintrr, it has been decided that thi.* Ohsprm- 
tory will laake no change in the beginning of the astrnnomical 
Aa.j, the weight of opinion being that it will be better to defer 
EDcb a change until the ephemerides are constructed in accordance 
with the recommendation of the recent International Meridiaa 
Conference." 



Variations in the SPEerBUM of fi JjTrx *. — In the sumi 
and autumn of 1883, Dr. N, de Konkoly and Herr E. von Gotharf 
detected a cerloin amount of variability in the C, D,, and F lines 
in the spectra of y Cassiopeiie and /3 Lyne, in which they are fre- 
quently seen to shiae as bright lines. During 1884, Herr von 
Qothard has follovced up his investigations, and has observed the 
Bpecfcrum of (J Lyrse on thirty nights. On nine of these occasions 
tne D, line was seen to be more or less bright ; on July 13 it is 
even described as "almost dazzling"; on several other nights its 
presence was only suspected: on ten nights no trace of it was 
seen, — so that it presented on different occasions every possible 
degree of change of brightness from great briHiancy down to total 
disappearance. The C line was also seen to be reversed on many 
occasions, and it was frequently very brilliant but on others it 
was only faint, was difficult to see or was evidently a dnrk line. 
The F line was not so often noticed to appear bnght ; its reversal 
■would naturally be less easily obsen ed than that of C or D,. Herr 
von Gothard was not able to satisfactorily determine the length of 
the period of variability ; it was evidently very short, and a period 
of about seven days seemed to suit the observations fairly well. 
It should be added that the three lines appeared to vary in perfect 
accord with each other. It is to be hoped that many observers 
will be led by Herr von Gothard's remarkable observations to 
devof« attention to the spectrum of this star, in order that the 
exact character and period of these variations may be determined. 
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MiNOK Planets. — A new Minor Planet, No. 245, o£ 12-13 
magnitude, was discovered by Mr. Pogson at Madi-aS while searching 
for Isis on Feb. 6 ; it was observed on succeeding evenings by 
Mr. Pogson and at Vienna on March 9. Another, No. 246, was 
discovered by M. Borreliy at Marseilles on March 6, magnitude 1 1. 
A third. No. 247, was discovered by Dr. E. Luther at DiJaseldorf, 
on March 14, magnitude 11. No. 244 has been named Sita. 



• Aatron. Naohr. Nob. 1651- 



LrrKBFOOL AwnuyyouicAi. Socikti. — Weregi«t tint the rap<^ I 
of tbe l&st Meeting srrived too late for insertioD in ^rfntw. -^1 
pftper by Dr. Klein waa read, on the dark spots between Copemicr*** 1 
and Qaoibart. The President preseated a list of 32 red stare i»^ 
foimd in any red-star catalogue, several being discovered by pbot-^ 
graphy. Prof. Piam Smyth described the phenomena observed fc'yi 
him at the last o«3Ciiltalion of Aldebarsn : the star suddenly dS-^"^| 
appeared, but almost immediately reappeared for z-6 seconds, B--*^ 
submitting the report of the Planetary Section, Mr, Franks mer"^^] 
tioned that it contained 38 sketches of Saturn. Messrs, Leigh ai»- "! 
K. C. Johnson Hescribed the transit of Jupiter IV, on February 
it appeared of a dark brown colour, and could be distinguished froi 
the shadow only by its sise. 



•^ 



Prop. E. Wou b&s been elect«d a Corresponding Member for: 
the sectioa of Astronomy of I'Academie des Sciences. 

'. Samuel Bowbotbam, 



Elemenlt and Ephemeris of the ptriodie Camel Tempel II. 1867 /or 

it» return in [885. By Eaocx Gautieb. 
The calculation of the perturbing action of Jupiter upon the 
comet during the period 1879 to 1885 has giren for the principal 
results a retardation of 14S days in the epoch of perihelion passage, 
a sensible augmentation of the semi-major asis, and a diminution 
of the eccentricity. The following are the elements for the appari- 
tion of 1885. 

Elements for 1885, osculating Sept. 
Sept. ig'o. ... — 1° i' 28"'94. 

T Sept, 25-7649, Berlin . 

f S45"'3073 

f 23-53' S7' 



ft 7228 77^ Mean Eq. 1885' 

f 168 57 53 -3] 

1»S" 0-542244 

The following ephemeris will enable the comet to be sought for in 
that part of the month of April when moonlight will not interfere 
with observations. The theoretical brightnesB of the comet T has 
been calculated by taking as unity the brightness it had at the time 
of the last observation made bv M. Tempel at Florence, July 8-5, 
1879, for which dale logA=9-97i3 and logr=o-z677. 
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1885.] Comet Tempel II. 1867.— jfc</ Spot wt .fi'j,i(tr. 
EphemeriB for B-jrlin Mitlnigbt. 

E.A. iS85-o. Dill. iiSiso. Diff, log A. Ii,gr 
■!«l''5 ■' Si '7 _, ,, +■'» 563 , ' o-i79» 0-5*77 
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'^pmimate Timet of T.-a,iiit of tlie ;/r«t( Bed Spul c 
Central Meridian nf Jitpiter in Ain'H 1885, 



May 



The red spot was observed here as it passed t,he central me 
°^ I'eb. z5 at iz" 50" (Long, 3i7°-5), on Mar. 7 at ii- 
^L40ng. 36''7), and on March 15 at 7" 38"" (Long. 98°-g> 

The/ extremity of the spot is very distinct, ao also is the / a! 
"^ the depression in the dark belt; but the opposite side continue* J 
*^ fade away. The rotation period of the spot, so far aa the obaer'* V 
JBtionB have progressed during the present opposition, is nearly J 
■dontioftl with that during the two preceding years. In "" 
snd 1883-4 it was g'' 55°" 39''i, whereas from Sept. 21, 
JUreh 15, 1885 (422 rotations), it was g' 55'" 38'-6. 

There are two equatoreal white spots preceding Mr. Marth'sJ 
lat meridian 25 min. (Long. 345°) and 46 min. (Long. 332°) re^^ 
spectively. They are both rather bright. The immediate region 
where the old white spot should recently have been visible has 
been frequently observed here with negative results. A number 
of similar spots near the equator are being watched with a view to 
def«rmine their periods, and possibly to remove the doubts as to 
the continued eiiatence o£ the object ao conspicuously visible 
throughout the past few years. 
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Astronomical Memoranda. 



Astronomical Memoranda, April 1885. 

IqutJon of Time : — Sun afler Clock, Apr. i, 3"" 50' ; Apr. 
^57'; Apr. 21 (before), i- 25': Apr. 30, 2" 57". 

Siderea] Time at Mean Noon: — Apr, i, o" 40" 2'; Apr. il 
[' 19" 28' ; Apr. 21, i" 58" S3' ; Apr. 30, 2* 34- 22*. 
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Apr. 7" 14". Mnrcury at greatest elon^Lioti (19" 15' E.). 
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31 IS Jupiter Statiopary. 




27 15 Mercury in inferior con j unction with the Sun. 




PktnAtnena of Jupiter's SaUUiles, April 1885. 
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The E.A. and N.P.D. of Planets and the Sokr Co-ordinates are , 




given for Gnjcnwich Mean Noon; in all fases Greenwich Mean 




Time is used, reckoning from noon to noon, as in previous jesea ; 




the angles for Occultations are reohohed from the apparent N. point 




tuwari^ the right of the Mood's inverted image. 
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THE OBSERVATORY, 

i MONTHLY BEVnSW OF ASTROXOMY. 



No. »7. MAY. 1SS5. 

MEETING OF THE EOTAL ASTEOXOMICAL SOCIETT, 

Friday, April lo, 1885. 
E. DnrKiK, F JI.S., Pregident, in the Giair. 

Secretaries : E. B. K^obel and 

Lieut.-Col. G. L. TuPMAy. 

"*^^ Minutes of the last Meeting were read and confirmed. 
, ^aptoin Noble complained that the ' Monthly Notices ' for March 
^ not yet reached him. 
-^r, Knobel, after stating that the * Notices ' had been posted the 
^^^ous evening, said he was glad the subject had been brought 
r^*oi»e the Fellows, because it was one about which there ought to 
^ ^ clear understanding. In the preparation of the 'Monthly 
^ . ^^ces ' there was a good deal of work for which the editors were 
j^*"^titly responsible. There was a long diagram in the ' Monthly 
^ ^tices ' just published, which had taken some time to correct and 
^^^t>are. There were also long tables which had likewise taken 
^*^^ to correct in passing through the press. It was a question 
^^irely for the Fellows to decide whether the ' Monthly N^otices ' 
|; ,^^Vild be hurried through the press so that it might be without 
^*^l in the hands of Fellows the day before the ordinary meeting, 
« ? ^t^ther whether such care should be exercised in passing the 
^V^^^uthly Notices ' through the press as to ensure the accuracy of 
,^r^|^ir contents. The proofs had not only to be read through, but 
j^^^^n they are completed and revised, and passed, and the ' Monthly 
1^ ^^tices ' had been passed into page, they had to be read through 
^ the Secretaries. 

-^r. Chambers said that the explanation which Mr. Knobel had 

clearly given had been the periodical explanation during the 

it twenty years at tolerably regular intervals, and he could not 

w-^tioeive that it would be at all satisfactory to. the great bulk of 

^^Uows. Great care should be taken, and he thought great care 

^^ taken, in the preparation of the * Monthly Notices,' but he 
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believed it would be a lesser evil to leave out some of the long^'sr 
and least important papers and get the ' Notices ' out earlier tbasn. 
to delay their publication. '-^ 

Some further discussion disclosed a general feeling as to tk ^ 
desirableness of earlier publication being secured by holding ov&sr 
the longer and less urgent papers till the next issue. 

Col. Tujmian announced that 63 presents had been received l-;^ 
since the last meeting. Amongst these was a beautiful series of r^ 
photographs by Mr. Common, who would explain them himself. 1^ 

The thanks of the Society were voted to the respective donors. ■*^' 

Mr, Green exhibited a drawing of Saturn, which he thooglB.'fc 
would be interesting in consequence of reported changes on tli.^ I ^* 
planet's surface. Accounts had been received from America and w^^- 
France, and from observers at home, that new belts had made thei-^ 
appearance, and that markings previously known had disappeareS-- 

The period of opposition having passed, and there bemg n.^^ 
equally favourable opportunity for several years, he thought thai-*** 
a careful drawing would be acceptable to the Society, and woul 
serve for reference in the future. 

The drawing was made from several studies of Saturn, as 
in an i8-ineh reflector, with powers between 250 and 400. ^ 
had taken advantage of all the evenings that were favourable, ln»- ^ 
could not say that good drawings had been the result. In 
years he had considered that Saturn would bear a higher powi 
than Jupiter, in consequence of the sharpness of the lines ; b 
during the last opposition he could not get good definition of 
rings, and suspected his own eyesight, till turning the instrumi 
on Jupiter, whose altitude at the time was by no means so 
he was able to see the smallest forms with great clearness, anS tl 
with the same eyepiece that had failed to give any definite ma 
ings on the outer ring, proving that neither telescope nor eyei ' 
were at fault. 

The night of the opposition of Saturn in 1883 was more *«,x,-*-^ 
able for sharp definition than any he had experienced daring th^=^ .^ 
past year. The planet then bore a power of 400 steadHj, it^-V^ \ 
details being seen with charming distinctness, and throughout tlu^^^^^A 
opposition the markings of the planet generally were more readilX-^-*^ 
observed than in the one that is now past. 

Mr. Green remarked that his drawings had the advantage C^ ' 





being carefully compared with the planet by Mr. Edward Nelsoc^ 
whose eyesight is exceptionally good. He also read a letter froc^ 
Mr. Arthur Cottam, F.E.A.S., confirming the details of the on 
ring. 

By the aid of an enlarged drawing on the blackboard Mr. 
then described the appearances on Saturn and the changes as ooi 
pared with former observations. 

Mr, Ranyard said he had observed many of the markinf ^^"^^ '^^ 
described by Mr. Green, but some of the others he could i^::^^ ^^ 
corroborate. 
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Mr. Kiiobel aaid there had evidttntly been » great change in soma 
of tJiB appearances since laat Kebrunry twelve months. 

Cayl. SAU said it might be interesting to poasesBora of mode- 
rate optical means to linow that he had seen the northern belt, oa 
it f^jlieoi-ed in the drawing, quite distinctly ^vith a ^-^^jjxah aper- 
ture as against Mr. &reeii'B i8 inches. Many other things which | 
Mr. G-reen saw he coufd also see with his snuiller telescope. 

Thi PrtndeiU. I am sura jou will uU return thanks to 1 
Giwa for the interesting mn,nner in which he has gone into hift \ 
fiibjeet, I have myself received a great deal of information con- 
(Ruing the^reaent appearance of the planet, 

TKi President. We may congratulate ourselves in having I 
imongst OS this evening one of our diatiuguished Asaodat^. 
frof, Langley is known to all of us as the director of one of the 
pinoipal American observatories. He has done most important 
»oA at the Allegheny Observatory, and I think we might ask him 
to tell ua something of the work he has been engaged upon, 
fro/. Langley. Mr. President, 1 did not anticipate that I should, 
m had this honour done me to-night, and 1 am q^uite unprepared 
tomake any formal presentation of the work of the observatory you 
Hre 90 kindly alluded to. I can only say that for the last four or 
flie jesTB particularly we have been engaged in studies connected 
with the energy which comes to ua from the Sun, regarded not 
iwfely Hfi light, but as heat ; and in connection with that we have 
been studying the obstacles which our atmosphere offers to the 
traoimigaion of those radiations. Some five or aix years ago we 
bt^^an to study more particularly in the solar spectrum those regions 
in tbe infra-red which lie beyond the scope of the photographic 
operations which Captain Abney has so successfully carried on, 
Md we had pushed our observations to a point which I think had 
isrdly been reached by others, when we found the hindrances 
ine to the atmosphere prevented us from going further with 
" a means we then possessed, which consisted largely of such 
instruments as the thermopile. We were then occupied for a 
Bongiderahlc time in perfecting an apparatus more accurate than 
tbe thermopile to carry those investigations further. Now wo 
iiave an instrument which I have called the bolometer, which cOQ- 
an extremely fine wire or metallic tape in which an electric 
Itirrent passes and on which the heat falling from any heavenly body 
aaes a change in the conductivity and a consequent deflection ill 
e galvanometer. We commenced mapping the spectrum in the 
[tfra-red, using for that purpose a grating which should give us a 
B of the wave-length scale, the prism giving us, as is well 
a spectrum which differs with every instrument employed. 
B know of the excellent work which the prism does, and ia doing, 
nt for the point immediately in hand, the gratiug seems pre- 
able. The heat, however, in the grating spectrum ia in certain 
tions about -^^ of what it is in hke portions of the prismatic 
pectnim, and an instrument of correspondiog delicacy was required 
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to measure in the infra-red. Another object we had in view WM 
to find what obstacle our atmosphere opposed to the radiation of 
riie solar and lunar energy and that of other celestial bodies, whicfl 
could ouly be done, as it aeemed to ua, by studying auch narrow 
spacea as could be treated like individtial rnys, which this instro- 
ment, consisting of a platiaum thread, in some caaes less than 
one-thousandth of an inch in diameter, was perfectly well able 
to do. Witliout detaining yon with a longer account of the 
preliminary work, I may say it gave us finally an instrument which 
eouid measure amounts of beat in eseesaively minute spaces, and 
make explorationa which gave us promise of ascertaining more 
about the effect of the atmosphere than had been done before. 
In the course of using these instruments we fitted out from the 
Observatory, with the aid of a citizen of Pittsburg and of the 
United States Government, an expedition to ascend one of the 
highest mountains in its territories ; this mountain, some 1 5,000 feet 
in height, ie in the Sierra Nevada, and to that spot we carried the 
elaborate accessory apparatus. We pursued our work upon the 
mount:;iu, and there discovered, I think, regions of the spectrum 
before undiacriminat«d, and continued our work after our descent. 
We have been occupied lately in the same way, and have carried first 
our exploration in this invisible spectrum to a wave-length of about 
28,000 on Angstrom's scale. That may perhaps have a more definite 
meaning to some gentlemen present when I mention that the 
extreme visible wave-length in the spectrum is about 7000 to 7500, 
and the portion covered by the most interesting and valuable 
researches of Capt. Abney extends to 11,000 or 12,000. We have 
been down, then, to about 27,000 on the Sun, while more lately, in 
carrj-ing our researches into the radiation from the Moon, we 
have found it necessary to measure the wave-lengths given out at 
very low temperatures, aud have incidentally measured wave-lengths 
from artificial sources as low as 8o,ooo, But at that point we 
found that no ray from the Sun came through the Earth's atmo- 
sphere, which seems to leave usoulyoneof twoconclusions^either 
that the Earth's atmosphere is impervious to such solar radiations, 
or else one we are not disposed at first sight to accept, that the 
Bolar radiation does not embrace any such wave-lengths within it. 
We have gone on with observations of the kind which 1 am detailing, 
and which I fear lie too far from the field of the regular astronomer 
to interest you, but which, to the student of what has been some- 
what ironically called " inexact " astronomy, possesses a general in- 
terest. We have more recently been engaged in measuring anew 
the energy of the Sun, obtainiug a larger value of the solar con- 
stant. In studying these homogeneous rays, we have found the 
atmospheric absorption to bo much larger than hitherto supposed, 
the result leading us to think it is nearly double that obtained 
by former methods — a difference which seems at first sight irre- 
concilable with the conclusions of eiact experimenters who have 
already worked in that field, but which really implies no impugn- 
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Bent of theaccwraoy of the ex peri men ts, but only of their deductions' 
from them. Wi? are purBuiiig these researches, whith all deal with 
Ibe enei^y which eomes to us from heavenly bodies in the form of 
im,t; und I may mention aa an illuHtration of the delicat-y of lh« 
ipparatus we are now using, that whereas former most skilful ob- 
Wvers have found it difficult to detect any in the Moon, we iind 
onnelves able to get an amouut of lunar heat with a small 
mitTor of 8 inches diameter that will drive the needle many timea 
Qirough the length of the scale of the galvanometer, so that we are 
obliged to damp it in order to control it. We find ourselves ahls 
to take that heat through a train of rock-salt prisms and lenses 
ud draw it out into a heat spectrum and meaxure any diBfinct 
portion of it, and investigations of that kind and others intended 
to utilize the effects of this solar energy are stUl going im. All 
se have to me an interest that they t«ud to broad utiliiies, 
I I hope that they may lead ua to something of general 
Use, as we are looking to such broad problems as the ulili- 
»tion of solar heat and other matters which in their practical 
ftmcern are widely apart from the old fields of astronomy. 

In the course of the preceding work I may tie allowed to say that 
In Moending to this height of from iz,ooo to 15,000 feet I have 
been lately struck with the immense advantagefl that such altitudes 
iffard, not onlr to the observer in physical astronomy, but in other 
fields, especially the exceedingly good definition for double-star 
otverTatioDs, the admirable clearness and transparency in the 
Btnosphere for the purpose of photographing the heavenly bodies, 
Md the wonderful appearance of the nebulie at such heights ; and 
Iliave succeeded, through the representations of the War Uepart- 
nent, in obtaining a Government reservation of a tract of 100 
Ujruae miles in the Sierra Nevada Mountains for the possible 
wection of a physical observatory, though I fear there is no imme- 
<ii»te prospect of its being built. Still I think that with the now 
Wccesaful eiperiments of the Lick Observatory at the lower 
tievation of between 4000 to 5000 feet there is a prospect, 1 hope 
ftot too far distant, of a possible realization of such a physical ob- 
*ervatory on Mount Whitney, for we are approaching tjj those 
Onditionsforeshfldowed-solongogoas the time of Sir IsaacNewton, 
md find that to pursue our observations to the best advantage wB 
»-nst get above this turbid atmosphere in which we are working 
iider difficulties which we must ultimately triumph over, diffi- 
lllties eivery observer is now aware of in every field of work. Allow 
in closing, to thank you for the kind way you have listened to 
__e very unpremeditated remarks. 
Mr. Stone, Some years ago 1 found in this matter that the 
ifficulty I esperienced was not the want of sensitiveness in my 
istniment, but rather, in one respect, an over-sensitiveness. I 
Mind, in the determinaliona I was making, it was perfectly hopeless 
do anything in the way of quantitative results on account of 
idiation. So long as I made use of one delicate thermopile for 
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obgprvatjtiTis, I found I was simply registering every Tariation of 
the absorption of the atnioaphere,*a8 ■well as the heat I was receiT- 
iug. Mid I found it neijessary for this experiment to use two opposed 
thermopiles, and then bj using differential results I found 1 ooald 
get quantitative results wttli some degree of accuracy. I should 
be glad to know whether Professor Longley in bis work with an 
instrument of greater sensitiveneEB than that I waa using has not 
experienced this eaine Idnd of difficalty in an increased degree. 
Mr. Comvion. I should like to ask Mr. Langle; to give us, if 

Kssible, a little more information as to the construction of the 
lometer. Is it platinum deposited on glass, or is it wire of 
pltttinnm spread out? 

Prof, Laiufley. In answer to Mr. Common I would say that 
■we made the first from irou which had befiu made in a contest 
between the American and English iron masters, and of which 
15,000 sheets laid one on another made up one inch, I'rom thai 
thin iron we cut our first strips ; but afterwards we found ourselves 
driven to the use of platinum, since the iron nas good while it 
lasted, but got niBty. The bolometer is now made with atripa of 
platinum which are from -^ sh rB *" Ttritnj "^ ^^ inch thick. The 
width of the strip is usually from -^^ to -^^ of an inch, "When 
it is used for measuring the spectrum, this or a still narrower wire 
is passed down paralie! to the Fraunhofer lines, and as it touches 
each spectral line where the eye would see a blackness the wire 
feels the cold, and there is a corresponding change of resistance, 
and equally so whether the eye sees it or not. We have it now 
in the form of a wire like a reticule, and controlled by a micrometer- 
screw. We are using it also, in a modified form, in observations 
of the Moon, in which it is stretched backwards and forwards 
several times so as to occupy a certain amount of area. In answer to 
Mr. Stone, I may say that we have experienced the difficulty -which 
he has alluded to — that is, we found that variations of about 8 to 
10 per cent, in an entirely clear sky constantly presented themselves 
(I mean that clouds constantly passed which the eye did not recog- 
nize, but the instrument did) ; and a large portion of the variations 
which have been referred to we found we could eliminate as due to 
local causes ; and by putting the instrument at the bottom of a 
tube and by the use of numerous diaphragms we entirely shut out 
the local air-currentB, which are the cause of a good deal of trouble 
aacribed to external atmospheric variation. 

Mr, Stone. Might you not adopt the same expedient I did, and 
have two reverse bolometers ? 

Mr. Langley. We have been to a great deal of labom- in that. 
There are certain technical difficulties peculiar to this form of 
instrument ; but we have finally been led to try it in the form I 
have indicated. 

Hie President. We have all been delighted to hear the remarks 
of Professor Langley. I can assure hini that hia researches are not 
strange to us. We have for many years hod our eyes directed 
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(oKM'ds the Aliegheuy Observfttory ; and ha has sent many papfl 
lotbie country in explftnatioa of his various researchea. I 
Kii them vrith th» greatest profit and the greatest pleas 
mi after heai-ing his remarks to-night, 1 am confident that 
iS present will leave this room feeling they have learned a 
liing from them, 1 will ask yon to return thanks to him 1 
adwnation. (Applause.) 

Mr, ComiitOH exhibited some enlargements of photographs of tl 
nebula of Orion taken in 1883. The enliirgements had been mac 
by Mr, Loekyer. He called attention to the fact that the enlarge 
ments had been made by commencing with the photographs 
bad had the shortest exposure, with the view to make out the d 
fering contour of the lines indicated in the nebula. The time of 
Mposure varied from a few minutes to 60 minutes. Bach dura- 
tmn produced a varying amount of detail, the longer e-'cposures 
bringing out fresh details in some parta, but obscuring others. 
What an espoaure of 1 60 minutes would produce he did not know ; 
but he believed that while some portions would be lost, ol-hers would 
come out that were at present invisible. The power of photo- 
graphy was of such a character that it would show on paper or 
gllM what the eye would never be able with any instrument te 
flppreciate. Stars which had never yet been seen would be 
btonght out by photography : and he was anxious to see some 
«rfent student of photography step to the front and take the task 
iniiand. 

Mr. Krtohel read a paper from Lord Orawjhi-d on an oliservation 
of Jupiter made on Feb. 18, 1885, at Dunecht by Dr. Oopeland, 
"Wd which exhibited the shadow of Satellite I. on the planet, 
Tbe transit of Satellite U. next day was attended by a partial con- 
isealment of its shadow, Mr. Knobe! remarked that there was no 
ncnelty in the observation recorded. In 1872 he had sketched 
> sat^te as concealing half of it« shadow in a way very similsc J 
to one of the sketches accompanying Lord Crawford's paper. I 

Captain Noble explained a paper on the oeenltation of B.A.O. I 
3B36. The star faded out in a way which suggested the idea of mi i 
■objective disk instead of a diffi-action-disk. They had heard of 
double stars too close to be Heparated by auy optical power being 
.lliscovered by their behaviour when occulted ; and he only brought 
'forward this observation in order that the star might be observed . 
% big t«leBcopes to see whether it were double. J 

Mr. Uliamben. May I ask what is the result of the poll whifdlA 
u to have been taken as to the time of meeting? I 

The Prtsident. Tou will find the result posted up ; but I will 1 
lead it. The votes in favour of holding the Meeting at 8 o'clock 1 
04 Fellows ; in favour of 5 o'clock 125 Fellows ; and neutral J 
449 Fellows. For other hours there are 16 votes; and looFelloWa | 
ive not replied. 

Mr. Chamhers. What is to be the practical result? 
Tht President. Nothing is decided at present. 
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The following papers were announced : — ^ 

Lieitt.-Gol. Tiipmaa. " Oceultationa of Stars by the Moon in tb< 

Teexs 1876-80, and resulting Pinal Equationa between the Error* 

of (he Tables and the Errors of Observation." 

Dr.B. Oojicland. " Occultatiou of Aldebaran, 1885, Feb. aa, 

obseired at Dun Echt." 

The following gentlemen were elected Fellows ot the Society :— 
Lient. S. G. Burrard, B.E. : J. H. Eoneybume, M.A. ; J. M'Kerrow, 
Surveyor-Gen, of New ZeiUand: J. A. Westwood Oliver; and Major 
H. J. Watson. 

The meeting adjourned at <3,45 p.m. 



Liverpool Astronomical Society. 

The seventh Meeting of the SesBion was held on the 13th instant, 
the Eev. T. E. Eapin. B.A. (President), in the chair. The Eev. 
J. H. Honeyburne, M.A., F.R^.S., read a paper on "Evenings 
in Town with a small Telescope." He said it was generally sup- 
posed that astronomical observation required an esceptionally good 
position, besides other conveniences ; but he had found a 3|-in, 
telescope, in a little back yard in Liverpool, quite suiBcient to 
render the science a most delightful pursuit. He had noticed that 
members generally went in for a study and comparison of star 
magnitudes, or for an elaboration of mysterious hieroglyphics 
supposed to represent the bottom of some ring-plain on the Moon. 
No doubt this was all lery important and interesting to the 
initiated ; hut he made no claim to originality, and would merely 
give an outline of the colours of some stars, and the closeness or 
faintness of others. The tints of many of the stars were most 
loTely (;3 Cygni and 3 Cephei he gave as eiamples); whilst the 
orange and blue of y Persei fully entitled it to rank amongst the 
flowers of the sky. 

Mr. T. G. Elger, F.E.A.S., hoped the important commnnication 
from Dr. Klein, read at the last Meeting, would direct the atten- 
tion of selenographers to the curious dark markings south of 
Copernicus. Since the publication of Schmidt's work, he had 
carefully scrutinized this region, though with not much result, 
except that on Nov. 3 last he had glimpsed two very minute black 
spots. These dusky features seemed to suggest an analogy to 
Mount Bossi on the southei-n flank of Etna, which, according to 
Scrope, completely covered the surrounding country with a deposit 
of blm:k sand during an eruption in 1669. Possibly something of 
this kind might now be occurring on the Moon ; and certainly it 
would bo amongst the smaller craters that we should look for evi- 
dence of present volcanic activity. 

The President _said he bad, at Dr. Spitta's request, lately t«Bted 
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occulting eyepiece. It might briefly be described as a 
lOLmeden eyepiece fitted with two pairs of movable sliutlers at the 
cue, Its work on double stars was excellent, especially when 
£ companioD happened to be faint and not t-jo close, and he had 
/its aid discovered a new companion to 37 Hydnc. This uaa a 
Tride and lovely pair s.p. a Hydne, and was noted by the elder 
Bersehe!, though he did not think he had discovered its triplicity. 
Tiie puir was of 6-o and 7-0 mag. ; but on examining them with this 
lyepiece, a small comes of 1 1 mag. (Struve's scale) was at once 
fctwted about S' from the 7'o mag, star and at about 190°. 
Altogether, he thought the eyepiei* supplied a want long felt, but, ' 
Ifrom the nature of the eyepieue, there waa an imfortmiate liability 
to "ghosts:" hence there was a danger of finding companions 1 
Thicb had no existence. 

^ J. E. Gore, F.K.A.S., contributed a series of observations 
dlhe remarkable variable Hira CetL According to Argelauder'a 1 
Jormiila, the maximum was due on Jan. 28, but, from his own 
iBbjerrations, this was not attained until Feb. 4, when he estimated 
it equal to a Ceti, or about z'7 mag. The increase of light was at 
im very rapid, but it became afterwards much slower, and seemed 
to remain constant from Feb. 4 to Feb. 13. 

Mr.E. Wilding, Hon. Curatcrof Preston Observatory, announced 
M discovery of Tempel's Comet. Its position on April 8 waa 
S.A. 12*' and about ig° !N. dec. The nucleus appeared like a 
13th mag, star surrounded by a nebulous disk. 

The Secretary gave notice that he would bring forward for dis- _ 
flusajou at the next Meeting a motion to enable Members who j 
lende at a distance to vote at tlie Annual Greneral Meeting by 
proxy. 

. Eleven gentlemen were elected members ; and Dr. Copeland, of 
Dun Eoht, was elected an Associate of the Society. 



The Solar Corona. 

[By the kind permiBsioii of Dr. Huggine, we are here able to reproduce the 
r part of his lecture on " The Solar Ooroua," deliyereJ at the Eojal In- 
tioa on Februarj 20, 1KS5. In tlio earlier portion of hie leeture, Dr. 
[uggina eiplained liia meibud for pliotogrspbing the corona when the Sao was A 
H eclipsed, and described the results lie bud obtained. The«e have alreadr I 
m referred to in the ■ Obeecvatorj,' To), vl pp. 16, 341, and Vol. vii. p. 376. 
^^^B (ubstanoa of the leptura ns a whole has appeared in an article in tbe 
Rineteeath Oentury ' for April 1GE5.] 

I hypotheses have been suggested as to the probable nature of the 

I. That the corona consists of a gaseous atmosphere resting upon 

e Sun's surface and carried round with it. 

a. That the corona is made up, wholly or in part, of gaseous 
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aud fliwly divided matter whicli has been ejected from the Sun, 
ttud is in motion about the Sua from the forces of ejection, of tba 
Sun's rotation, and of gravity, — and jxwaibly of a repulsion of Bome 

3. That the corona resembles the rings of Saturn, and eonBistB 
of awarms of meteoric partidea revolving with sullicient velodt^ 
to prevent their faJIiDg into the Sun. 

4. That the corona ia the appearauoe presented to us by the 
nnceosing falling into the Srni of meteoric matter and the debris of 
uomels' tmls. 

5. That the coroaal rays aud streamers are, at least in paft, 
meteoric streams strongly illuminated by their near approach to the 
Sun, neither revolving about nor falling into the Hun, but. permanent 
in position and varying only in richness of meteoric matter, which 
are parts oE eccentric comet-orbits. This view has been supported 
by Mr. Proctor, on the ground that there must be such streams 
crowding richly together in the Sun's neighbourhood. 

6. The view of the corona suggested by Sir William Siemens in 
his solar theory. 

It has been suggested, even, that the corona is &o complex a 
phenomenon that there may be an element of truth in every one 
of these hypotheses. Any way this enumeration of hypotheses 
more or leas routuaily destructive shows how great ia the difficulty 
of explaining the appearances which present themselves at a total 
solar echpae, and how little we really know about the corona. 

An American philosopher, Professor Hastings, has revived a 
prior and altogether revolutionary question : Has the corona an 
objective eidstenee ? Is it anything more than an optical appearance 
depending upon diffraction ? Professor Hastings has based his 
revival of this long discarded negative theory upon the behaviour 
of a coronal line which he saw, in his spectroscope, change in 
length east and west of the Sun during the progress of the eclipse 
at Caroline Island. His view appears to rest on the negative 
foundation that Fresnel's theory of diffraction may not apply in 
the case of a total eclipse, and that at such great distances there is 
a possibihty that the interior of the shadow might not be entirely 
dark, and so to an observer might cause tlie appearance of a bright 
fringe around the Moon*. 

Not to speak of the recent evidence of the reality of the corona 
from the photographs which have been taken when there is no 
intervening Moon to produce difiraction, there ia the adverse 
evidence afforded by the pecuhar spectra of differeat pari:8 of the 
corona and by the complicated and distinctly peculiar structure 
seen in the photographs taken at eclipses. The crucial test of this 
theory appears to be, that if it be true, then the corona would be 
much wider on the side where the Sun's limb is leaat deeply covered, 
that ia to say the corona wonid alter in width on the two sidea 
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during tAe progress a( the eclipse. Not to refer to former eeK] 
akm photogT&phs taken at different time! and even at diffei 
plsw! have been found \o i^ree, the photographs tnketi during 
ev^ie at Cnroline Island shon' do aiich chati^it. M. Jaiiss^n si 
"Lee fortnea de la couronne ont ete absolumeDt files ppndanttoul 
la duree de la totalite." The photographs taken by Messrs. Law-- 
nmcT and Woods also go to show that the corona suffered uo such 
flltemtionH in width or form as would be required by Professor 
Ua»tinga' theory during the passage of the Moon. i 

We have therefore, I venture t<t think, a right to believe iu kbJ 
objective reality of some sort about tlie t^nn corresponding to titti 
appearance which the corona preFients to us. At the same titsA 
Bome very eiaaH part of what we see must be due to a scattering 
of the coronal light itself by our air, but the amount of this scat- 
tered light over the corona must be less than what is ^een over the 
dark Moon, 

That the Sun is aiirrounded by a true gaseous atmosphere ot 
relatively limited extent there can be little doubt, but many con- 
siderations forbid us to think of nn atmosphei^ which rises to n 
lieight which can afford any explanatioa of the corona, which streams 
.several hundred thousand miles above the photosphere. For es- 
guuple, a gas at that height, if hundreds or even thousands of times 
iiighter than hydrogen, would have more than metallic density 
near the Sun's surface, a state of things which spectroscopic and 
other observations show is not the case. The corona does not ex- 
hibit the rapid coutleusaHon towards tte Hun's limb which such an 
'atmosphere would present, especially when we take into account 
-the effect of perspective in increasing the apparent brightness of 
the lower regions of the corona. There is, too, the circumstance 
that eotnels have passed through the upper part of the corona 
Ithout being burnt up or even sensibly losing velocity. 
There can scarcely be doubt that matter is present about the Sun 
•wbeiTever the corona extends, and further that this matter is in the 
form of a fog. But there are fogs and foga. The air we breathe, 
wbeu apparently pure, stands revealed as a dense swarming of 
millions of motes if a BUDbeam passes through it. Even such a 
fog is out of the (juestion. If we conceive of a fog so attenuated 
that there is only one minute liquid or solid particle in every cubic 
~mile, we should still have matter enough, in all probability, to form 
a corona. That the coronal matter is of the nature of a fog is 
ehowo by the three kinds of light which the corona sends to us — 
reflected solar light scattered by particles of matter solid oi 
liquid, and, secondly, light giving a continuous spectrum, which tells 
us that these solid or liquid particles are incandescent, «bile the 
■tturd form of spectrum of bright lines, fainter and \arymg greatly 
■t different parts of the corona and at different eclipses, shows the 
presence also of light- emitting gas. This gas existing between the 
particles need not necessarily form a true solar atmosphere, which 
the considerations already mentioned make an almost impossible 
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supposition, for wo may well regard this thin gas as carried up 
with the particles, or even to some eitenl to be furnished by them 
under the 8uiis heat. 

It will be better to consider first the probable origin of this 
coronal matter, and by what means it con find itself at such 
enormous heights above the Sun. 

There ia another celestial phenomenon, very unlike the corona at 
first sight, which may furnish us possibly with some clue to its 
true nature. The head of a large comet presents us with luminous 
streamers and rifls and curved rays, which are not so very unlike, 
on a small scale, some of the appearances which are peculiarly 
characteristic oE the corona *. We do not know for certain the 
oonditions under which these cometary appearances take place, but 
the hypothesis which seems on the way to become generally 
accepted attributes them to electrical disturbances, and especially 
to a repulsive force a<:ting from the Sun, possibly electrical, whidi 
varies as the surface and not, like gravity, as the mass. A force of 
this nature in the case of highly attenuated matter can easily 
master the force of gravity, and, as we see in the tails of comets, 
blow away this thin kind of matter to enormous distances iu the 
very teeth of gravity. 

If such a force of eipulaion is esperienced in comets, it may 
well be that it is also present in the Sun's surroundings. If this 
force be electrical it can only come into play when the Sun and the 
matter subjected to it have electric potentials of the same kind, 
otherwise the attraction on'one side of a particle would equal the 
repulsion on the other. On this theory, the coronal matter and 
the Sun's surface must both be iu the same electrical state — the 
repelled matter negative if the Sun is negative, positive if the Sun 
is positive. 

The grandest terrestrial displays of electrical disturbance, as seen 
in lightning and the aurora, must be of a small order of magnitude 
as compared with the electrical changes taking place in connection 
with the ceaseless and fearful activity of the Sun's surface ; but we 
do not know bow far these actions, or the majority of them, may 
he in the same electrical direction, or what other conditions there 
may be, so as to cause the Sun's surface to maintain a high 
electrical state, whether positive or negative. A permanence of 
electric potential of the same kind would seem to be required by 
the phenomena of comets' tails. 

If such a state of high electric potential at the photosphere be 
granted as ia required to give rise to the repulsive force which the 
phenomena of comets appear to indicate, then considering the 
gaseous irruptions and fiery storms of more than Titanic pro- 
portions which are going on without ceasing at the solar surface, 
it does not go beyond what might well be, to suppose that portions 
of matter ejected to great heights above the photosphere and 
often with velocities not far removed from that which would be 
• Seo " Comets," Royal Inalilution Pnweediiiga, Vol. i. p. i. 
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nrasBary to set it free from the SutiV nttmction, Kod very probal _. 
in tlie same electrir^ stute as the photosplit^re, ui|rht ao come iind^ 
tlutt tuBumed electric t^piilsion as to be blown upwards and totuho 
on forms such as those seen in the coroiin : the greatest diBtuuces 
to which the coronal streamers have been traced are small an., 
compared with the extent of the tails of cometa, but then tbaj 
force of graTity which the electrical repulsion would have td 
otercome near the Sun would be enormously greater. ■ 

It is in bormouy with this view of things that the positions of 
greatest torona! extension usually correspond with the spot wmes 
where the solar activity is most fervent ; and also that a careful 
emmination of the structure of the corona suggests strongly that 
the forces to w hich this coroples and varying structure is due have 
their seat in the Sun. Matt«r retjelled upwards would rise with 
the smaller rotational velocity of the photosphere, aud lagging 
hehind would give rise to curved fonns ; besides, the forces of 
irruption and subsequent electrieat repulsion might well vary in 
direction and not be always strictly radial, and under such circum- 
atsnces a structure of the character which the corona presents 
might well result. The sub- permanency of any great charoc- 
leriKtic coronal fomre, as, for example, the great rift seen in iha 
photographs of the Caroline Island eclipse and also in those taken 
ID England a mouth before the eclipse and about a month afterwards, 
must probably be explained by the maintenance for some time of 
(he conditions upon which the forms depend, and not to on 
nniltered identity of the coronal matter ; the permanency belonging 
to the form only, aud not to the matter, as in the case of a cloud 
oiera mountain top, or of a flame over the mouth of a volcano. 
If the forces to which the corona is due have their seat in the Sun, 
irona would probably rotate with it ; but if the corona is 
produced by conditions external to the Sun, then the corona might 
"<t be carried round with the Sun. 

ffe have seen that the corona consists probably of a sort of 
incandescent fog, which at the same time scatters to us the photo- 
•pheric light. Now we mnst bear in mind the very different 
behaviour of a gas, and of liquid or solid particles in the near 
neighbourhood of the Sun. A gas need not be greatly heated, even 
™Ba near the Sun, by the radiated energy ; heated gas from the 
photosphere would rapidly lose heat ; but, on the other hand, liquid 
01 solid particles, whether originally carried up as such, or suhse- 
quently formed by condensation, would absorb the Sun's heat, and 
at coronal distances would soon rise to a temperature not very 
greatly inferior to that of the photosphere. The gas which the 
ipectroscope shows to exist along with the incandescent particles 
m the coronal stuff may therefore have been carried up as gas, or 
have been in part distilled from the coronal particles under the 
enormous radiation to which they are exposed. Such a view would 
not be out of harmony with the very difEerent heights to which 
different bright lines may be traced at difEerent parts of the 
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corona and at different eclipse-s. For obvious reaaone, gftsea d 
different vaiiour-detiaity would be differeutly acted npon by a 
repulsire force wbich varies as the surface and would be to aome 
eitent wiunowed from each other ; the lighter the gna the more 
eompletelj- would it come under the sway of repulsion, and so 
would be carried to a greater height than the gaa more atrongly 
held down by graTlty. The relative proportions, at different heigbta 
of the corona, of the gaaes which the spectroscope shows to exist 
there (and recently Captmn Abney and Professor Schuster have 
shown that iu addition to the Imght lines already known, the 
Bpectmm of the corona of 1S82 gave the rhythmical group of the 
ultra-violet lines of hydrogen which are characteristic of the photo- 
graphic spectra of the white stars, and some other lines also) would 
vary from time to time, and depend in part upon the varying state 
of activity of the photosphere, aud so probably establish a 
connection with the spectra of the prominences. This view of the 
corona would bring it within the charmed circle of interaction 
which seems to obtain among the phenomena of sun-spots and 
terrestrial magnetic disturbances and aurorte. 

Many qiiestions remain unconsidered ; among others, whether 
the light emitted by the gaseous part of the corona is due directly 
to the Sun's heat, or to electrical discharges taking plai-e in it of the 
nature of the aurora. Further, what becomes of the coronal 
matter on the theory which has been su^ested ? Is it perma- 
nently curried away from the Hun, as the matter of the tails of 
comets is lost to them ? Among other considerations it may be 
mentioned that electric repulsion can maintain its sway only so 
long as the repelled particle remains in the same electriad state ; 
if through electric discharges it ceases to maintain the electrical 
potential it possessed, the repulsion has no more power over it, 
and gravity will be no longer mastored. If, when this takes place, 
the particle is not moving away with a velocity sufficiently great to 
carry it from the Siui, the particle will return to the Sun. Of 
course, if the effect of any electric discharges or other conditions 
has been to change the potential of the particle from positive to 
negative, or the reverse, as the case may be, then the repulsion 
would be changed into an attraction acting in the same direction 
as gravity. In Mr. Weslei-'a drawings of the corona, especially in 
those of the eclipse of 1871, the longer rays or streamers appear 
not to end, but to be lost in iucreasing faintncss and diffusion, but , 
certain of the shorter rays are seen to turn round and to descend to 
the Sim «. 

It is difficult for us living in dense air to conceive of the state of 
atteuiiation probably present in the outer parts af the corona. 
Mr. Johnstone Stoneyhas calculated that more than twenty figures 

* For B. history °^ opiuiuii or tlie nntura of the Corona, see papers bj 
Prof. Norton, Prof. Tonne, and I'ruf. Langley in Iba ' Anieriean Journal 
of Sdeooe' ; iJbo 'The Sun. bv Pruf, Yoiiny; and 'The Sou the Euler of the 
Planatary Syalem,' and variou* K^ajB, by Mr. K. A Prootor. 
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aie needed to express the nunil^er of inoiecuJeB in n cubic centimetrti 
of otdinnry Mr, and Mr. Crookes tiliow§ ui in hia tubw that matter, 
mi'u when, reduced to one-millionth part o£ the density of ordinary 
air, can become lumiDouH under electncal ezcitemeul. [A glass 
bulb about 4 inches in diameter, kindly lent to lue by Mr. Crooke*, 
wu exhibited, in which a metal ball about half an inch in diameter 
formed the n^atire pole. Under a suitable condition of the 
inductioD current, this ball was seen to be surrounded by a corona 
of blniah-grey light which was sufficiently bright to be seen from 
all p»rta of the theatre.] It is probable that these tabes must be 
looked upon as crowded cilies of molecules as compared with the 
uparse moiecular population of the great coronal wastes. 

I forbear to speculate further, as we may expect more information 
08 to the state of things in the corona from the daily photographs 
nhich will be shortly commenced at the Cape of Good Hope by 
Mr. Bay Woods under the direction of Dr. Gill, 

William Huqgihs. 



hpiter's first Satetlitt occiilHng its Shadow. — Notes on the 
TYansita and Nomenclature of Jupiter's Satellites. 

Os February i8, 1885, about 11" 30™, I observed Jupiter with 
power 252 (single lens) on my lo-ineh reflector. According 
to tie ' Nautical Almanac ' the shadow of Sat. I. and the satellite 
itself were in transit, the times of ingress and egress being Tery 
nearlj idaitieal owing to the pianet arriving at opposition a few 
boura later (Feb. 18, 20"). 

1 conld not see the satellite, though it is usually visible anywhere 
Dear ntid-tranait as a faint grey spot, and may be followed well 
whenever the seeing ia good. I, however, found what I conceive to 
bve been the shadow under the form of a black crescent or bow- 
slmped spot, situated between the "W. limb and centxe, and eri- 
dentlj obtruding from the W. side of the satellite, which must have 
overlapped all the E. region of the shadow. 

Loud Crawford referred to this interesting little phenomenon at 
till) lost meeting of the E.A.S. (• Observatory,' April, p. 109) as 
observed at Dun Echt ; but I do not know whether Ur, Copeland 
ftgsrded the occultation of the shadow as complete, or whether he, 
similarly to myself, saw the arc of shadow immediately preceding 
the satellite across the disk. 

During the present apparition of Jupiter 1 have observed several 
transits of Sats. III. and IV. and their shadows. When well on 
the disk. 111. invariably becomes a dark brown spot, though obviously 
ouch lighter than its shadow. IV. exhibits even a deeper tone 
than III., and though not quite black is little less so than its 
"hadow, from which it is sometimes only distinguished with diffi- 
culty. 
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Oq December 31, 1884, at 19* 20" I saw, between the tw* 
equatoreal dark belts and grouped near the central meridian oM 
Jupiter, a trio of interestint- objects including the equatoreal v. 
spot, then very brilliant, and the shadows of Sata. II. and III. Whafc^ 1 




struck me at onoe was the very marked difference in the relative tint-s 
of ttie two shadows. That of III. immediately 8. of the great N. 
belt looked quite black, but II., on the immediate s.p. side of III., 
was a pale chocolate colour. The shadow of II. was projected on 
a Bom.ewhat lighter background, possibly in some degree self- 
luminous, but I believe the shadow of II. is invariably far lighter 
than that of any other satellite. Sat. IX. is only visible in transit 
as a bright spot near the limbs, hence its reflective power is consi- 
derably greater than I., whit-h also much esceeds III. and IV. Is 
this satellite involved in an atmosphere of considerable density 
occasioning undue luminosity relatively to the others '/ If so, the 
feeble shadow it transmits to Jupiter may be in part explained by 
the effects of refraction. 

While writing, I may also ask is there any tangible reason why 
the mythological names originally applied to the satellites by Simon 
Marius should any longer be withheld from use ? Such names have 
been given to the satellites of the other planets, and are far prefer- 
able to the Eoman numerals affixed to the moons of Jupiter. 
Moreover, the latter style is a departure from an otheriviae uniform 
method. When the satellites of Mars were discovered, one of the 
very first things discussed was the question as to suitable names. 
Certainly no one dreamed of permanently calling them Satellites 1. 
and II. It seems that the titles lo, Europa, Ganymede, and Callisto 
were not accepted by astronomers, as Simon Marius claimed priority 
to Galileo in discovering the Katellites of Jupiter, and the recognition 
of his names would be supposed to advance bis prefenaions. But 
such objections have long since become obsolete, and there seems 
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UD longer any grounJ for rejecting the specilic titles assigoed bp 
Hirius, who was one of the very liri't to observe the aateliitea. 
If there coaliauea to be any objeelioa to tbe mythological names 
be selected, let us adopt others. We shall soon hwouie familiar 
«ilh the ciange, and the inuovatiou is likoly lo cause very littla™ 
raofusian, while it will be far mom Batisfactory for refereuee, aUlU 
intioiiuce perfect uniformity in the system of saleUite nomen-^ 
uluture. ^ 

The relative aspects of the satelUtea of Jupiter and their shadows 
in traversing the light aod dark soues of the surface supply several 
intereeting points for discu<jsion, hut what now appears desirable 
is n critical review of these phenomena during several oppositious. 
So [loiibt eau be expressed that a thoroughly practical research of 
^ia sort would lead us to the explanation of the peculiarities so 
olteu described. Fast records are too brokeu, iucomplet^, and 
varied to possess conHintent accuracy, for it is almost invariably 
found that, in work which is the outcome of many independent 
surhoritLea, it is difficult to deal with the apparent discordances 
w*iicli are sure to make themselves felt in any attempted collation 
o£ the materials. A single observer with a good eye, an adequate ■ 
telwcnpe, a natural aptitude for ihe work, and a ready perceptioaj 
of the salient points calling for elucidation, might soon obtain many^ 
datail§ of interest iu reference to these transits, which always fornK 
■ great attraction to amateurs. 

ftiitol, 1885, M»r. 19. W. F. DeNKIKG. 



Comet II. 188+ {Barnard). 
^*W. H. V. Egbert of the Dudley Observatory has computed I 
"ifl following elliptie elements of the above comet from foil* 1 
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Elliptic Elements. 

T884, Aug. 16-483833, G-.M.T. 



8 37 -5 j- Mean Eq. 
27 33 ■ 



I* 35 43 44 '8 

log5 OT07ra47 

logo 0-4871)630 

(< 657"'75^ 

P I97°"34S days. 

These elements were comjmted from the following four J 



I places :- 



Jaly 23 23 35 "2 ^^ 4 3873 

Aug. 22 o 3 10 17 39 9'i- 



S 1884-0. 



V iff iht Line of Sighl. 

Tbeae places were obtftined thus : — 

iBt and and are each the combination of two Windsor (N.S- 
observfttionB, which were iu both uases checked by Cape of &€^ 
Hope obaervatione. 

3rd place is the mean o£ obaerTations at Cape of Good Hlo_^ 
Arcetri, and Nice. 

4th place mean of two observations at Arcetri, one at VienJ»J 
and one at Nice. 

The following are the residuals (C— 0) from comparisons of tr»' 
elements with flie above places. 

(C-0), 



ni. 



A/3 



( care with which the places have been selected and the 
compiifcationH made justifies the belief that the orbit will be verj 
accurate. 
Vaoderbilt UniverBity ObBWYatoiy, E. E. BasnasI). 

NdBh-rille, Tennesflee, U.S.A. 



7^ Motions of Stars in the Line of Sight. 

[Conlinued frotn p. lis.] 

The proper adjustment of the spectroscope, though it may require 
a lengthened explanation to describe, is easy to efEect, and the 
real diHicultv of the work now lies ia the character of the stellar 
spectra themselves. No two of these are precisely alike, but they 
may he grouped into two great classes — the blue etara, with spectra 
crossed only by a few broad ill-dofined bands due to hydrogen, and 
the yellow stars, with raanv hundreds of fine lines. In observing 
stArs of the first class there is the dilGculty, in some cases almost 
the impossibility, of determining exactly where the centre of the 
broad lU-defined band is. Aa many of our brightest stars, Sinus, 
Vega, Procyon, belong to this class, a high dispersion can often he 
employed, but no advantage is thereby secured, since the band is 
made broader in just the same proportion ns the dispersion is 
increased, and whether the dispersion be high or low, the uncer- 
tainty of the bisection is great as compared with any admissible 
displacement due to the motion of the star. Tig. 2 will render 
this moi-e evident than any mere description could do. The spec- 
trum selected, that of Sinus, is undoubtedly sn extreme case, few 
stars showing quite so broad a line, but many have lines which are 
quite as ill-defined in character. Spectra of the second class 
are much more satisfactory to measure ; the lines are narrow 
and sharp, and if they can be seen and held steadily there is no 
posaibjlity of uncertainty about their bisection. But unfortunately 




Hegion near F in SpeotJn of the Piret and Second Typo*. 

^B of Bpectnim, therefore, presents its own difficulties. The 
'I'W lines of tlie firat are easy indeed to see, but difficult to bisect ; 
™e fiiie lines of the second are hard to see, but when seen can bo 
'*fy exactly measured, 

, Tbe importance of good definition ia shown by the difficulty which 
_ srienced in the observation of low stars. Foinalhaut has 
Sever been satisfactorily observed at Greenwich ; and the ohaerva- 
tioas ot Sinus and of most of the stars in Orion are rougher than 
flioae of the star* in Cygnus and Cepheus, though the former are 
On the average the brighter. The difficulty is especially felt with 
rtars of the second type, since, if the detinition be poor, the line 
Under observation may be confused with others near it ; thus 
flothing would be easier, in a faint solar spectrum badly seen, than 
^confuaethe F line with the line at A 4859 (see fig. 2), and to regard 
be two as forming but a siugle line. This would give the effect 
* a displacement towards the blue, and since it would be due to 
e character of the spectrum itself, it could not be avoided by any 
6 in adjusting the spectroscope. Since, however, spectra o£ this 
« generally offer several lines suitable for measurement, it may 
safely assumed that no such source of error exists for stars for 
piiich several different lines have given the snrae result. The 
(Ho wing table shows the motions obtained for the five brightest 
kFS of the second tye : — 



.»/5to 



4 the Line of Sight. [N 



Pollux . 
ArctuniB 
aCygni 



The F line in thi» apecfriim of Pollui is faint and difficult to ser^ 

In this und in the following tables, + denotes a motion ai*^*^^ 
from our Bystem, — a motion towards it. ^ 

Where the spet'tniin ia too faint, or its linea too feeble for %uv^ 
a conipariaou, oidy the employment of more powerful instrumeutsT^ 
and under more favourable conditions of atmosphere, t»n assuw h^* 
that our oUservaliona have not been afFeeted by this source of error. 

As a check on the adjustment of the spectroscope, the lines in 
the Bpectra either of the Moon or of the aky are compared with the 
lines in the com pari son -spectrnm. It la true that neither the Moon 
nor the diffused daylight from the sky is observed under quite the 
fame conditions as a star, Bince in both rases the light much more 
than fills the etit ; still if care has been taken to have the slit narrow 
enough to cut off some of the light of the star, and it is found that 
no displacement can be detected between the lines of the Moon and 
the com pari son-spectrum, it ia fair to assume that a displacement 
obserred in the spectrum of a star is real, and not Petitions. 

On a few occasions Venue and Mars have been obserred as a test 
of the accur&cy of the star-measures. On every occasion the dis- 
placement observed has been in the right direction, but uaiinlly 
slightly, or, in the case of Venus, considenibly too large in amount. 
The difficulty of measuring accurately a very small distance probably 
partly accounts for this discordance. 

Perhaps the most satisfactory proof that the observations as a 
whole were affected by no serious instrumental error would be 
given by tie observation of a change in the amount of displac 
ment noticed in a star-line corresponding to the season of the year 
at which the star was observed. For the Earth, in its annual 
revolution round the Sun, is at one time approaching and at 
another receding from any particular star ; and the measures of 
displacement must be cleared of the effect of this motion before 
the true motion of the star tow arda the solar system can be deduced, 
Unfortunately the observations have, as a rule, been made between 
sunset and midnight, and on stars near the meridian. The Earth 
was therefore usually approaching the star obeerved ; and the 
measures made when it was receding have been few in number, 
and have frequently been obtained under disadvantageous circum- 
stances. There is therefore but scanty material, and that not very 
satiafacfory, for ascertaining if the observations show thb effect of 
the Earth's motion as they should. Such materia! as there is seems, 
however, to indicate that there is a decided tendency to exaggerate 
the amount of displacement when the motion of the star is partly 
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^^^tiulized by that of the Earth, and the amount to be measured 
^*^^^ef ore smaU, 

• ^he following table gives the mean observed motions, uncorrected - 
^te Earth's motion, for several stars which have been observed 
^^ciently frequently in opposite parts of the Earth's orbit : — 

Earth and star moying Earth and starmoying Difference -pv-o. 

®ta»» the same way. different ways. in obserred . ^Tjf^S.^ 

^^* c4-«.'. o* i i.- r in Earth 8 

Stars Stars motion of .• 

t^* Nights. motion. Nights. motion. star. "^^ ^^ 

AV.^ " -34*4 44 -32*3 - ^t'l - 9-4 

;>H.ViJiaB 11 — 17'4 a8 —14-6 — 28 —13*6 

5^%ni 8 — 20'2 6 — 5*9 — 14'3 —117 

■^^ni 13 —34*0 19 —31*6 — 2'4 —11-4 

The foregoing facts will give a tolerably correct impression both 

to the difficidty of making these observations and of the degree 

^f reliance which can be placed upon them. They are as yet far 

X^ss exact than one might well wish them to be, but they contain a 

promise of greater accuracy when more adequate means are em- 

'J)loyed ; and they already enable us to speak positively as to the 

direction of motion of a considerable number of stars, and in the 

case of not a few to ^x the speed of motion with some approach to ^ 

definiteness, some fifty stars in all having been observed a sufficient 

number of times for us to be able to deduce their speed to the 

nearest ten miles per second. 

An interesting subject for inquiry now presents itself. Do these 
results afford any support to the theory which holds that the Sun 
with his attendant planets are travelling towards a point in the 
constellation Hercules ? One or two attempts have already been 
made to answer this question, but a glance at the annexed diagram 
(fig. 3) will show at once that these attempts have been premature. 
A sufficient number of stars have not yet been observed, and those 
observed are not sufficiently equally distributed to render any 
inferences as to the direction and speed of the solar motion worthy 
of much confidence. So far as the observations go, however, they 
\rould seem to indicate a motion towards a Aquarii, rather than 
towards any point in Hercules. Still, if the Sun's speed be small 
^s compared with the average speed of the stars observed, there 
\(rould be nothing in the observed facts incompatible with the gene- 
tr&i\j accepted direction. Or the suggestion thrown out by Mr. 
^^octor several years ago may have a foundation in fact, and the 
stars of Ursa Major may form a connected system having a com- 
mon drift. Should the stars of Orion's belt, with y and k Orionis, 
form a similar system, the remainder of the stars observed would 
afford but very incomplete testimony as to the solar motion, but, so 
far as it went, it would be quite compatible with the usually assumed 
apex. 

The case of the five stars in Orion just referred to is rather 
interesting, as they seem to be stationary with regard to the Earth, 
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jtions also are smalL If, then, the Bperti*- 
lufEcienlly relied apon, these stars must ba 
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travelling very nearly in the same direction and with the' same 
speed as our Sun. This would suggest the possibility of their 
being much nearer to ua than is commonly supposed, in which 
case they might have an appreciable parallax— a parallax, however, 
that might possihiy escape detection if the comparisons were limited 
to neighbouring stars. 

Two other stars than those shown in the httle map have been 
observed at Greenwich a considerable number of times. One of 
these is Algol, the well-known variable. It will be remembered 
that Prof. Pickering has suggested that the variations in the light 
of this star are due to a large dark satellite, which periodically 
transits across it, producing a partial eclipse. Prof. Pickering has 
further pointed out that in this case Algol will have a rapid motioii 
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round tha centre of gravity of the system, and will soiuet 
therefore, be approaching us at a hi^ si)etMl, and somefimpa r 
ding from ue equally rapidly. I'p to the present time AJfiol has 
been observed on 15 nights. The results show very ^it-rtt dis- 
cordances : but it is not possible at present to say wheth.ir these 
are due to a real change of motion in the star, or simply to a very 
unusual roughness in the observationa. 

The other star is tjirius. In the case of this star the spectro- 
scopic method has brought out a most singular and unexpected 
result. Each season's ohserrations hu given a differeot value for 
the rate with which the star is moving, and the change has always 
been in the same direction. 80 that whilst in 1S68 Dr. Huggins 
found ihe star to be receding from ue at the rate of 29 miles i>er 
second, the observations obtained during the winter just past show 
it to be now approaching us with a speed of about 22 miles per 
ud. The following table, which was quoted by the President 
of the Hoyal Astronomical Society in his address on awarding the 
Gold Medal of the Society to Dr. Huggius, exhibits the prepress of 
the change very striiingly : — 



Humber of 
Opposition of nighta. 

1875-6 and 1876-77 ■■ 4 

1877-78 3 

1879-80 3 



1882-83 . 
1883-84 . 
1884-85 . 



5 



Nomber of Mean ooDCludod 



■•■s 



It has already been sn^ested by Dr. Peters and others, from a 
cMnsideration of the movements of Siriua in R.A. and N.P.D,, at 
right angles, that is, to the visual ray, that the star is moving in 
an elliptic orbit, and this would undoubtedly have the effect of 
iking the part of the star's motion which was in the direction of 
3 visual ray vary continually. But it is premature at present 
to attempt lo combine the two different classes of observation into 
one harmonious whole. Certaiuly too much weight must not be 
^ven to the actual numerical results obtained by taking the mean 
of the observations of a season. Fig. 4 shows the apparent change 
in the position of the F line in the spectrum of Sirius, in the nine 
years between Dec. 1875 and Dec. 1884. It will be seen that it is 
little more than oue-twentieth o£ the total breadth of the line, ho 
fliat the mean annual change does not amount to the one-hundredth 
j)art of that breadth. And when the diffused and ill-defined 
character of the line to be measured is borne in mind, and the 
unsteadiness of the spectrum of Sinus in this latitude, except 
under the most unusually favourable circumstances, no wondet 



I 




can be felt that the mean resiJta do not readily fall inio agreem^^^ 
with a given curve. A helter idea of the real value of the eTideit ^^ 
for the change will probably be afforded by fig. 5, in which ea- 
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evening's ohservatioa is Bhown separately. It will be observed. 
that the early observations are hiit few in number — bo few, that if 
they were not corroborated by Dr. Huggins's observatioaa of 1868- 
and 1872, it would seem the most natural course to reject them, 
aa possibly affected by some nnlinown source of error. But since. 
they do poaaeBs that powerful confirmation, the fact of the change 
seema manifest, though the obseriations are evidently not accurst^ 
enough for us to infer the shape of the orbit in which the at 
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'tr'a. veiling, until the atnr lui-s m 
lutiou thftQ it has at [iresent. 

^ome advance may probably be made in the iiienn lime, eillier 
\>y ft- resort to larger tulescopes, or by the use of some form of 
spectroscope speciftlly designed for this particiilur research. The 
most promising form wouUl avem to be that of n reversion upectro- 
ecope, in which half the spectrum is reversed end for end. BO that ' 
ttie red of oae half is seen iramt-tljalelf above the violet of the other. 
'Phis has the advantages that the displacement to be measured is 1 
doubled in amount, and that the lines in the spectrum of the stars 
become their own measuring painters, and all iliHicuitiea about the 
illumiuatioQ of pointers or croas-wirds are done away with. There 
is also the further advantage that in Ihe cuse of stars of the first 
type, the broad diffused line has to be brought into coincidence 
Nvith a line precisely similar instead of with a wire or pointer 
eotirely unlike it. 

The device of dividing the object-glass of the viewing telescope, 
making it, in fact, a miniature heliometer, would probablv give 
satisfactory results, as the comparison or standard line could be 
used as a pointer for the bisection of the atai^liiie. 

There are several interesting side details which would be sure to 
attrai't the attention of any ostronomer taking up this line of 
i^spsrch. One is the varied character of the same lines in dif- 
ferent stellar speclra. Thus Eigel, Cor Caroli, Procyon, and 
^'fiiis are all grouped as belonging to the first type of epecfrum. 
^^t there is a well-marked difference in the characters of these liuea, 
■^'"18 the F line in Higei is narrow and fairly well-defloed, in Cor 
*^foli broad and intensely dark, in Procyon very broad but faint 
*"'! with a faint narrow line in its centre, in Sirius very broad and 
**y ill-defined, shading off gradually from the centre on either 
^*©, but with no trace of anything like a defined line in the centre. 
There is a certain degree of similarity in the characters of the 
line in the atara of certain districta. Thus the Orion atjira 
""^pt n resemble Rigel, and the principal stars of Uraa Major, 
^>*^«pt n, resemble the ft of that constell.itioa. 

There ie some slight reason to think that these lines may, in 
"*Qe casea, change their character a little. In two or three cases 
^a^Te the star is variable we know that thia really occurs — that, as 
™ tbe case of ft Ljrte aa observed by M. Gothard, a line may 
^Pear as dazulingly bright at one time, and may then gnidiially 
™ie away nntil it ia finally rephced by a dark line not many days 
j^'^r. In the easeof yCassiopeiiethe change is equally real, though 
'^a marked and taking place less quickly. With these instances 
"f clange, it seems at least a plausible theory that the character of 
'he lines in other stellar spectra may change too. At all events it 
■^■rtainly 18 the case that the F line in tlie Bpectrum of Altair, 
f^ieh in the years 1874-78 proved eiceptionally difficult to bisect. 
If 1884 seemed little harder than that in the spectrum of Vega, 
^hilst Eeguius, on the other hand, has become a somewhat 11 
"^fficult object for measureineut. 
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The prpaent maiifficii>ncy of our means for dealing with the 
problein o£ the Sun's path, and the anggestive, but incomplete 
observationB of Sirius, anrely justify an appeal to the poasessors of 
great telescopes, and especially to those in southern latitudes to 
co-operate in a research which promises so rich » reward. Discus- 
sions of proper motions and determinations of parallax are needed 
to increase our knowledge of the structure of the stellar universe : 
but the thorough application of the spectroscopic method wouid 
prove a most valuable additional weapon, and the combination of 
the three could not fail to secure the most important results. Tot 
with the one honourable exception of the Temple Obaervfttory, 
Rugby, where the means are certainly inadequate to the task, the 
work baa been for many years absolutely restricted to Greenwich 
Observatory, to a single telescope of only barely aufGcient aperture, 
situated where the atmospheric conditions for good observation are 
rare indeed, and become rarer year by year. If the observatories 
of, say, Nice and Melbourne and those English amateurs who 
posaesB telescopes of aperturea of i8 inches and upwards would 
but lend their aid, without doubt we should soon have results of 
a considerably greater accuracy than we have at present — results 
which could not fail to greatly advance our science and increase 
our knowledge of the sidereal system. E. W. Maundbb. 



Mawima and Minima of Variable Stars observed during 
the year 1884. 

The observations from which the following results are derived were 
made with au equatoreally mounted achromatic of 6 inches aperture 
and powers of So and 125. 

E, Arietis. Mag, 

Maximum Aug. 3 S'l 

IT Boiitis. 

Minimum April z2 13-3 

Maximum Aug. i 9-5 

V Bodtis. 
1855-0 i4''i7"i8-9 +16° 58-8. 

Maximum June 26 9*4 

Minimum Aug. 7 ro'o 

E. Camelopardi. 

Maximum May 30 7-9 

S Corona). 
Maximum April 30 6-6 



1885.] 
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8 Cj-gni. 



Dec. 

U Cvgni. 

Nept. 

T Cygni. 
Oct. 



Maiimum . 

Maiimura , 

X Cygni. 

MasimHia Dec. 2 

E Delphi Di. 
Schonf eld's 8 Delphini. 

Minimnm Sept. 18 

8 Delphini. 
Schonfeld's T Delphini. 

Maiimum Sept. 1 7 

S Herculis. 

Maximiim July 24 

T Hereulia. 
Manmnm May 30 

Minimnm -Aug. 23 



, Noi 



MaxiiTnii 



U HerculJB. 

May 31 

B Leonis. 
Maiim.um Feb, 13 

Maximum Dec. 20 

E Peraai. 

Maximuni Mar. 5 

Maiimun) Oct. 6 



6-9 

rs 



7-9 

7-9 



E Sagittce. 

Maximum, p May 33 

Minimum, s June 5 

Maximum, s. June 16 

Minimum,^) July 16 

Maxirauni,p July 30 

Maximum, s Sept. 6 

Minimum, p Sept. 38 

Maximum, «. Nov. 1 1 

Minimum, p Dec. 4 

Maiimnia,^ Dec. 23 

The letters p and s indicate principal and secondary maxima 
^nd nunima. 



87 
8-8 
87 



9-95 
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"ug of the red subHtance, not eicoeding i^" to 2" in 'widlft 
■Hie outline of the cloud is for the moat pari »oiiBibIy smooth a 
regulwi but *t the preceding end there is a little projeotioi 
which almost, and possibly quite, euta across the red ring, X^ 
Boverei", there is really a connection here between the interior e 
the red spot and the region outside, the channel innst be i 
narrow. When the seeing is best, and with the liighest powoi 
C950 and izoa), the red rmg appenra to lie as yet unbroken. 

Tha white cloud is not brilliant, but ia very nearly of the same 
tint as the whit* belt on which the red spot lies, so that if the 
pload ever cornea to cover the spot entirely, it will completely 
jobliterate all trace of its pottilion, escept the notch in the southern 
equatoreal belt which now marks the eastern end. 

I first saw the whit© cloud fi week ago (March 23rd), but it may 
tare been visible much longer, as I had been away from home for 
several weeks, and in fact had not happened to look at the spot- 
aide of Jupiter since the opposition. With the 23-inch eqiiatoreal 
tlie cloud is unmielakable, and easily enough seen under fair at- 
"lOBpberic conditions ; 1 have observed it on the 23rd, 25th, and 
d on the 26th I could make it out altio with the 9^-inch 
inntrnnient of the students' observatory, but it was a delicate and 
iiffic-nit object. 

Jfay I add n word {apropos of Mr. Denning's paper in your 
■March number) as regards the visibility of planetary markings in 
Vge and small telescopes ? Much that Mr. Denning says as to the 
peafer susceptibility of large iualruments to atmospheric distur- 
"SQees is most sadly true ; and yet on the whole I find also true 
'hat Mr. Clark told me would be the case on first mounting our 
'J-inch instniDient, that I eim, almost always see with the i^-iwh 
^'^''ytfd'tg I can see iviCh the g^-iiich under t!te tame atmosplurie 
'>^<iitwm, and see U better :— if the seeing is bad, only a little 
*tter; if good, immensely better. The only exceptions are in the 
^^ * of objects which require a very low power, lower than any 
*a.t can be obtained with the eyepieces of the large telescope. 

I find this also that frequently markings on Jupiter and Saturn, 
™ich with the smaller telescope appear most beautitiilly definite 
■*"" 'I sharp, turn out when exaoiLued by the lai^er one to be quite 
-Cerent, hazv in outline, and made up of an assemblage of finer 
"tails. This IS due to no fault of either instrument , I do not 
•^•ieve there exists any more perfect object glass of its Bi7e than 
I"**' gj-inch Gaussian lens imt at the beat, (mm optical necessity, 
it niUBt represent, 111 the image it forms a mathematiial line by a 
■■''^pe about o" 4 wide and a point by a disk ot the same diameter, 
y'*ile in the image formed b\ the large glass the corresponding 
_a less thin half is much about o 18 and so a shaded 
]P*cb, as seen in the smaller telescope, oHen turns out to be a 
t^Wster of stipplmgs, or a range ot lines Undci high powers also 
™srfeiuga (ihich are conapiLUous with lower ones often disappear, 
J^tfie same way that the naked eye markings on the Moon lanish 
i telescope 
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Most commouly, however, wheu I liave failed to see with tl 
liirge inBtrumeiit auytiiiug I supposed I aav with the smaller^ 
has turned out oa exatniuntloa that the larger instrumeat n^^ 4 
right, and that imaginatiou had coastruct«d a story that was i»- "^ 
true by building up faiatly visible details and hazy suggestio ^ 
furnished by the smaller lens. 

Prinoatown" N.J., U.S.A. C. A. ToUNO. 

March 30, 1885. 

The Defining Power of Telescopes. 

GENTLBKEir,— 

1 hope the interesting remarks of Mr. Denning in ihi^ 
Journal, March 1885, may direct the attention of astronomers t^ 
the question of the relative powers of large and small telescoped 
in ehowtng faint objects on the aurfacen of the planeta. There i^ 
perhaps, loo much ucepticiam on the part of those who are observiiigi 
with lai^e instruments in regard to what can be seen with HmaTj 
ones. During the pnat elei-en years I have observed Saturn witSd 
the Washington 26-inch refractor at every oppos'tion, and har^ 
made notea of the appearance of the planet, of the ring, and ofl| 
the shadowa. It is plain that my work will confirm Mr. Denning"^ 
criticism that the large telescope does not show enough detailj 
With the exception of the whito spot that appeared near the 1 
equator of the pliinet in December 1876, I have seen no remarkahle ' 
change on its surface during the past eleven years. This constancy 
may be reckoned singular when we consider the small density of 
Saturn. Another phenomenon which has been carefully looked ■ 
for, and which I have never seen, is the notch in the shadow of , 
the ball on the ling. This notch is now always given in every 
good book on popular astronomy, and it has been seen by several 
observers since my work began ; but notwithstanding the moat 
careful attention, I have never seen it. Also the square-shouldered 
appearance of this planet, which visitors frequently ask for, has 
never been seen here. 

There is another poiot in connection with this question that 
should be considered. It is the discovery of small companions of 
Polaris, and of stars inside the Trapezium of Orion, so frequently 
made with telescopes of five or aia inches aperture. 

WnBliingtun, April 4, iSSj. A. HalL. 

Satellite IV. of Jupiter. 
Gentlemsk, — 

At the March meeting of the Society I read abrief note of the 
appearance of the IV. Sat. of Jupiter during a black transit, to the 
effect that it appeared quite round at g.45, but oval at lo.ao. The 
observation was not intended to have been thought unique, for 
Lasaell saw the same thing on the sth March, 1850, only in this 
case the long axis nas N. and S., whereas it appeared to meparallei 
to the belts. It was suggested that perhaps my instrument (lo-inoh 1 
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') was oDt of adjuntmeut : but I hanlly think tliU conM hiiTe 
taken plat-e ui an hour. 

The (juestion as to whether I was sstigmatical wa« tben raided, 
»nd it is upon this point 1 am desirous of pointing out that it would 
have made no diSerence had I been so affected. The prevailing 
idea that this diseasu causes those aSected to see a round obje<rt 
elongated is, I believe, incorrect, as can be easily proved by a simple 
experiment iirat suggested by Mr. Brudenell Oirter, the well-known 
occuliat. A cylindrical lens ia placed before the eye — Hay with the 
long axis vertical — in such a position as to alinoal totwA the cornea ; 
a roimd black object now viewed does lua appear oval, but simply 
black at the upper and lower portions, dusky and ill-delined towards 
tbe right and left: and, moreover, the elongated effect is not 
produced until the lens ia shifted some distance from the eye, when 
it becomes very marked. In his work upon Diseases of the Eye, 
Mr. ftirter eaplains this eiperiment fully ; briefly it is this : — In 
an eye myopic say for vertiwii lined, the major aiis of the supposed 
ellipse, and the greater length of the apparent oblong, would be in a 
torizoiital direction ; but for this to be really appreciable, a con- 
siderable distance roust interreue between the disturbing or aatig- 
ma&al medium and the screen on which the image is received ; 
juet as, for instance, the distortion of a shadow is increased by 
the distance of the surface on which the shadow is cast. Between 
the cornea and the retina the distance is not sufficient (except per- 
haps under some most extraordinary circumstances) to produce any 
lateral elongation such as would be recopiizable by the senses, hence 
Mtigmatji.'s do not see objects elongated, but merely ill-delined at 
some parts and well-deiined at others. The idea has become pre- 
'sleot owing to ejcperimentalista having placed the lens too far 
fwm the eye. 

Two Fellows present thought the black satellite appeared round ; 
tMB apparent discrepancy is not uncommon, perhaps arising from 
tne attention of one or other observer being not specially directed to 
thequestion of shape ; for in March last ye^r, during another black 
''^Bit, the satellite appeared round to Mr. Knobel and myself, 
™ irregular to Capt. Noble, and elongated to Mr. Pratt. I at- 
•™lMed to verify the appearance in the reflector by using a BmaJl 
™iey refractor, but clouds prevented any further observation, 1 
"uni, however, the phenomenon was not instrumental, seeing the 
•^tellile appeared round an hour before. 
1'7 House, Clapham Oommon. Edmuxd J. SrlTTA. 

On the apposed Proper Motion of the Nebula h 705. 

UKlfTLBMEN, — - 

In your last number Mr. Sadler has drawn attention to fh( 
lebultt A 705i=G-. C. 2091, fontending that " irregular but < 
Motion seems well established." When the observations of this 
"liiect are examined with care, it appears, however, that thet 
M certain evidence of proper motion. 
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•T of stura whicli il fcnfuins, (ho stalriltly and optJen] p 
instrument employed, the tried experiniieo nnd skilJ of tw 
;rrers, the eyatcmatic nminfi^enient and mitiute awiimcy of th« 
iierieal computations, together with the enre with which it has 
passed through the prei^a, iroinbine, tu my opinion, to reuder 
' most important contribution to Widereal Astronomy that has 
liDHnated from the hnnda of on Englishman since the days of 
tradley. 

Beeaiiae the Catalog^ie is already so valuable it is important thnt 
Mtronomera should be fully informeil on all points which afEeet its 
utility, i. f, all points which affect its errors (nceidental or systo^, 
Biatic), and the range within which such errors an* confined. 

It is only with euch knowledge that the results of any series of 
ibservations can be legitimately employed, with their due wel;i;ht,^ 
in future researches ; and the want of such knowledge muab 
always tend to impede progress in our search for tnith, 

Having discovered that the new screws (made by Mr. Simms 
for tbe Qipe Circle in 1 880) had ac<iuired serious errors produced 
by wear in the course of less than Are years, it naturally became 
impnrtjmt to esamine whether larger errors might not have been 
caused by wear in similar screws which had been in use from 1855 
to i8jg. The results of examination of the new screws, and such 
evidence as could be obtained about the errors of the old screws 
from the records of the Observatory, I therefore collected for 
publication ; and as Mr. Stone had published what appears to me 
erroneouB views about the origin of these errors, I went into 
wnsiderable detail on the subject. 

I'ltese, and these only, were the considerations which induced me 
''* write the papers in ijuestion. 

To any man honestly in search of truth, the indication of an 
"Tor in bis work ia fully as valuable aa an additional proof of its 
**Uracy. It seems to me that there is nothing more valuable 
™ an observer than fair criticism, and nothing more instructive to 
•"6 criric than to have an error in his criticism pointed out. 

Such discussions generally result in good. It was by similar 
^seasaion and criticism by Mr. Christie, m the matter of Bessel's 
Jfefractiona, that Mr. Stone was led to make the series of obser- 
vations which now afford the moat valuable data for diacuHsion of 
tieerrorof the Circle Screws in 1877. Thereia, indeed, a tendency 
in work which involves much routine to degenerate into mere 
Wutiae, and theje is no better con^ctive to such an unfortunate 
Iraden^ than fair criticism and questioning from time to time. 

But if fair criticism is to be met, from the Chair of the Royal 
Astronomical Society, by such remarks as those I have quoted, 
Iken I think we are likely to drift into a state of afFairs not 
leonducive to the progress of Astronomy, David Gill. 

Eoyal ObMrvatorj-, Cape of Good Hnpe, 
(gSS.Marcti 16. 

[We have printed Dr. Gill's remarks in full, but at the 
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time we ore fulij assured that he ia wholly mistakeD in faucying 
that the President regarded his paper " simply ab an attempt t— 
lower Ihe value of Mr. Stone's Catalogue." We speak ihe mor^ 
confidently on the subject, because Mr. Dunkin himself requested 
us, unfortunately Jiot uuti! the number was passing through tlia 
press, to alter the sentence complained of, on the very ground tba~ 
it might posgibhj be misunderstood in the sense which Sr. Oil] haa 
plac-ed upon it. We are assured that Mr. Dunkin wished simply 
to express his dissent from some of Dr. Gill's conclusions, and thai 
he had not the remotest wish, directly or indirectly, to cast aoji 
reflectioD upon his motives. — Editobb.] 

Note on the Solar Eclipse, 1885, March 16. 

Gentlemen, — 

The first contact was observed at Washington, D.C, and 

the times given by three observers were as follows : — ^^_ 

March 15'' 23" 57" 6'-g 1 ^^H 

^3 57 7 '5 [Mean local timo^^^l 

23 57 4-fiJ ^^^ 

The time subsequently determined from photograpia wm 

23'' 57" 6"-2. 

The mean of aU these is 23" 57" B'-^. 

The time of first contact computed by the writer from the 
coordinates of the Bun and Moon, as given in the American 
Ephemeris and Nautical Almanac, was 
=3" 57" 7°-S. 
which differs from the mean, as above determined, by i*'a. 80 clost 
an agreeineut between observation and computation is not only 
remarkable, but also attests the accuracy of the positions of tha 
Sun and Moon as given in the American Ephemeris. 

The last contact took place at March 16, z'' 38°' i4'-i, but wai 
not observed here, owing to the sky being overcast with clouds. 

Waahington, D.0„ J- MoaElBON. 

1835, MbfoIi a;, 

UCephei. 

Gehtlimen, — 

In the article on the " Photometric Obsenations of Nep 
tune at the Harvard College Observatory," which appears iu thi 
April number of the ' Observatory,' Prof. Pickenng has scan* 
important remarks on " the influence of relative position upon thi 
observed brightness of the objects compared," and applies them t* 
the case of U Cephei, as perhaps having a bearing on the differencei 
observed by myself in the character of alternate minima. 

The caution is an important one, and it would probably be pre 
mature to express a too-decided opinion on the subject at preseut 
At the same time it should' be mentioned that my observed mngni 
tudes do not depend solely on the estimated difference between thi 
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\-xM,:riahlo and selected comparison stars, but are chocked by dii 
g^j j^Tiging the star's maguitude by the method ot limiting apertures, 
m, method which would be uoaSected by the disturbing cause 
i7-^*:feiTed to. 

I may add that conclusions similar to my own in regard to the 
Li^ht-curvB oi this variable appear to have been arrived at by Mr. 
Cl^fcwxller, and by Dr. WOaing ot the Potadam Observatory. An 
i:K:».1ereBting paper by Dr. Wiisiug, entitled " Untwreuohungen iibep 
i^n lichtwechflel von U Cephei,'' will be found in No, 2596 of the 
' ^^BtroEoraische Nachriehlen.' I am. Gentlemen, 

Yours faithfuDy, 

Snowies Lodge, Ouotfield, GbOBGB KmOTT. 

i!S5, April 18. 

Abnormal Appearances of the Satelliles of Jupiter. 

tiKNTLBMliN,- — 

I shaU be much indebted if you will kindly allow roe 
reiiusst any of your readers who posseaa notes of abuonnal appear- 
ances of any of Jupiter's satellites, during transit especiatly, to 
foTvard the same to my address, as I am collecting unpublished 
obaerraiions. I would ask particularly whether any observer has 
evereeeu Sat. IV. during transit otherwise than black, eboco!ot«, or 
steel-grey in colour, or Bat, II., under similar conditions, otherwise 
than white. If so, in giving me the note, will they kindly mention 
tbe exact date and time, if possible the temperature at the time 
of observation, ai]d whether tho instrument was a reflector or 
•^fraetor, its aperture, and the power employed? 

Tours faithfully, 
lyj Home, Clapham OoBnmon, EnsuxNn J. Spitta. ^ 

igSs, April 17. J 



NOTES. 

PkoPOBED ALTEHATIOfTB IN TIIK BXE-LiWS OF THE EoTAI, 

AwEONoincAi SocTETr. — We would draw the attention of all 
Fellows o£ the Society to the circular receutly issued by the Council 
•^ng a Special General Meeting to be held on Friday, May 8, for 
the purpose of considering the following proposed alterations in 
tie Bye-lsws : — 

"i. That at the end of Bye-law 12 the following words be 
added:— 

'Lists handed to the Scrutineers of the Ballot on behalf of 
any Fellow not present at t!ie Meeting shall be accepted 
if duly verified by the signature of the absent Fellow.' 
"2. That at" the end of Bye-law 53 the following words be 
»dded:— 

'Fellows of the Society may vote on the business brought 
before Annual General Meetings and Special General 
Meetings either personally or by proxy.' " 



4 



I"*l 



-Vc':**. 



TaS^T 






~ alt-erarion in tn* n^ur k T! 



-- t »„ •■ 



". 4 



. "i:--. 






• *^ ■ 



1 r , 



EA. 



.♦ 



« ^ « 



J - » .». ; 



I : 



1 A" — 2f :i " 9 
: .-: -3- =- i: <ir 

m m ^ — _ f — 7 « ^^1 T 

i - — 3'- ;i 1=5 '5 

• i- — xi ft" II <i5 

1 Ai — 2C 41 31 3' 

;:♦ -: :': ^i -sr 15, 1: 3* 

z:* i: t3 ii — i- tz II i; 

11 1: 11 i" —21 ^ 13 <*3 

:t». r: 22 is —it =; 11 <i\ 

zl*. z: 12 :i -32 4^ U <*5 

25. 2: 22 5- —15 3S II <33 
2t*. 23 22 i2 —3- 59 31 <:i3 

1: .- :■ :.'-rl . ..". '" / 'il-rr Kr-uiz. :ii ^-■r.e reraark? on the above 
'.>:. v... ':. :.- ':.:.* : .."•<":.•.-: ::. * B-".rT::. AsTr^i'is'-rr-icur.' Tome ii 
::. :rr. :::.:".*: N . : > }i L^.-iii*. ihr varia>il::v of which wa 

i » ■ .\ . *N . • ■ ■," ?V ■ ' - - fc - 



■5 ^- 
:- 3: 



. ♦ 



Tv.r TT^.::T Ov>v?.vat t.y. — Yrom the Ueporr of this Ob?e: 
^.'^: r^ :. r •■ -, ;.:..? :>>- - -. .- uTt. :hriT Mr. S^alrz-ke :« CTi-ntinuii 
*:.> :N.t"." -.-..: ■.••-"% :■.: K. ^'v. l»url::£: the vt-ar : he original woi 
il.:.; :\' :": : ■- . >i :■'.»:.:-•■ ": :.* .•::>:sted in the ineasuiv-ment 
:\>. :..■..> :■.: .: :. ^:.r...-:?. :: ... .. .- >:ar^. 264 Lx"»mp:ete measures 

'. cS sT.irs ":;f.:.i; '>.-,v. :.\-.:Z\. Mr. .>valToke has prepared a n( 
..>: .:" <:.■.:-< :\r s';><r>.'i:-..r. ::: :.T:.izz vears. Some few measui 
v..;v.:> ::*,\i- ;'i'>/ V;\-: :v:"..\: :: :':f r. o::n of stars in the line 
> :: " ■ : V -. : V. : * , s v ; •. : r, > v ■; r : ; : . : '. -: r: r r-c: cr. The obserAat ions 
*\;,'.\' >.;i:'^ .-: :" ;• :•.<: :r-- }:fi'> :st-- Iv^:: presented to the Bo] 
\^ "A •...■.■ ,.. S,\ ,-\. A- .*. .— .•.: 7i.: :: r-e printed in theMemoij 
I . > % , : \ .'.. V ■ . ; ■ ■ - :" . -V < /-< ^-f -'^^ nc!:ons of stars in theli 
V'. X .;' : >V.-. ,. a\/ ".V y..": ". >". .c. ss \vr relieve that these are t 
x' \ ,\'«>». V . ,' > /: .••; sv.". v.v» r. s.le rXvept those at Green\rii 
N\ / ' v;\ : ,-\ :, -v ■/ ;'.: V,-. Sf.^Vr.-jii wf.'. publish his results, a 

' .i*,!.?!..; ... »V.. .0. ->*."—. 
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Notei. 



^^ The Sun and ms Puenokesa. ". — Thia neat tittle book, by n 
Eev. T. W. Webb, is int«nd<?d to be used iu eletneutary inatruo- 
*'>on. Its style is somewhat too obviously tutorial, and is rather 
tbat which would have been employed in bygone days than that 
■which flnda favour for juvenile instruction now. But the book 
gives a clear and accurate account of the principal facts known 
^ bout the Sun, and of the methods in which tbose facts have been 
Ascertained. We do nofc know whether the popular tastfl is at 
Pi'esent disposed to prefer little manuals, dealing with particular 
departments of a subject, to larger works embracing the whole ; 
W-e fear not. But if that be the case, we trust Mr. Webb's little 
»>ook will meet with the success which the care bestowed upon it 
"^serves ; and that its author may be encouraged to complete hia 
"*«sk by other similar works dealing with the remaining members 

_ A CoBEKCTTOH'. — Maj.-Qen. Tennant writes to us to correct 
"Us statement that Mr. Commou's iive-foot glass disk coat hini J,^oo 
V Observatory,' No. g6, p. 102). Tbe actual price was ^^130. 
^^n. Tennant also had not intended to say that Greenwich mean 
"me had its origin at midnight (p. 106). He had wished to 
prevent the confusion arising from calling the Civil English day, 
'*'liich is to be the ITniversal day, by a name which has a definite 
***eaning attached to it. 

\''AEiABiiiTr OP Saturn's Rinqs. — ^We have received a very 
'.^itipiete and valuable paper by M, Trouvelot on the variability of 
^^turn's Kings. The paper, which appeared in the ' Bulletin 
■^stronomique ' for Nov. 1884 and Jan. 1885, is an expansion of a 
^^te communicated to the Academie des Sciences in May 18S4, 
^■•Id which was noticed in the ' Observatory,' No. 86, p. 178. The 
^i^ncipol points brought out by M. Trouvelot in the present paper 
**^y be briefly summarized as follows: — 

Bbg A usually shows one dark line on either ansa (Encke's 
division). This line is not stable. It has recently disappeared 
■*hiist another line, more distinct and nearer to the Cassiuian 
division, has been seen instead. On some occasions several fine 
lines have been seen, and not merely one alone. And when Encke's 
division has been seen alone, it has not always occupied the same 
position on the ring, nor even been always symmetrically placed 
on the two ansB, The ring has also shown variations of bright- 
ness, one ansa sometimes appearing brighter than the other, 
too, a white band has appeared upon the ring, so con- 
that the brothers Henry expressed their belief that 
Poke's division had no real existence, but was a purely subjective 
phenomenon caused by the contrast between this bright band and 
the general surface of the ring. The shadow of ring A has 

• The Sun : a familiar doacription of hia phenomena. By the Rev. Tb 
William Webb, M,A., F.R.AS. Ixindcm: Longmans, GreoQ, & Co. 18S 



i 



p 



m 



182 NoteB. [No. ^ 

shown change. UsiiaUj black aa ink, it has teen seen of b greji- 
or dusky tint, or sometimes partly grey and partly black, Frd 
this and from otber ctrcumslances M. Trouvelot infers that ri:* 
A is oceaaionally partly traiispurent. 

The CasBinian division has shown changes of breadth and sbap-rf 
the outer edge is sometimes sharply defined, sometimes shaded m£ 
diffused. At other times it shoics dentelures which inyade tJ 
outer ring A. M, Trouvelot also cites observations which aha* 
the Caesinian division not to be entirely black, and therefoiJ 
probably not entirely free from matter. 

King B usually shows three zones of about equal breadth, ih 
inferior being the least, and the eixterior the most brilliant. Thee 
iiODes vary from time to time in breadth and briliiancy, and ac 
frequently of unequn! brightness and distinctness on the two ansai 
Several narrow dark rings bave also been detected on rar* 



The shadow of the planet on the ring has shown some most in 
teresting variations, its outline being sometimes straight, sonietima 
cun-ed, sometimes irregular, M, Trouvelot describes these variou 
shapes at considerable defaO and remarks that they can only b» 
esplained by changes of level in the ring, and he infers from thi 
usual form of the shadow that both the upper and lower surface 
of ring B are convex. Similar changes have been noticed in th 
shadow on ring A, but these are much more difficult to observe. 

The crape ring C, though less easy to obser\'e than the tw 
brighter rings, undergoes as they do sudden and constant varia 
tions. Sometimes one ansa is readily seen, whilst the other i 
scarcely visible. The ring is sometimes eo dark that the ahado\ 
of the planet cannot be detected upon it, at other times the shadot 
is readily seen. The outline of the shadowvaries also — sometime 
it is straight, sometimes concave, sometimes even convex, Thi 
inner edge of the ring will at one time appear sharp and we] 
defined, at another diffused and shaded. The transparency of thi 
ring has often been remarked, but according to M. Trouvelot it i 
now transparent through not more than half its breadth, thougl 
there is strong evidence to show that it was transparent right u] 
to ring B some thirty years back, M. Trouvelot also discusses a 
considerable length the cause of the apparent shape of that par 
of the crape ring seen on the planet, and concludes the paper b| 
pointing out that the hypothesis that the rings are composed o 
swarms of minute meteorites of different reflecting powers satisfie 
all the observed phenomena. 

Observers of Saturn owe much to M. Trouvelot for thus "colla 
ting so large a number of observations of this beautiful planet, aw 
bringing out so clearly the principal points in the ring system t( 
which attention should be directed. 

The Astronomioal Peizeb of the Acaheitt of ScrESCES*,— 

The Lalande Prize has been awarded to M. Radau for hia varioiu 

■ Comptes Eendufl, Tome o. No. S, 
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a^tronumical works, more partioiiliu'ly for hia memoir m\ tlw thoorj 
of sslronomical refractions. The VsIk PriKe has been decrtfod to IL 
O-inie] for his discnssion of 43 ancient eclipseB of the Sun, total o: 
annular, concerning which he has been able to eoUect frf sh doou- 
D:»«Dts. M. Ginzel has derived from this discussion a new deter- 
'^limfion of the nnmeriea! value of the secular acceleration of t]ie I 
>xi.«m motioii of the Moon, which confinus the difference betweeaB 
c»1bsorviition and theory, but which slightly lessens its amount. 

CiBBO?( BisiTUHTBE Pbisms. — The April number of the 
* -American Journal of 8cien<« ' contains an int-ereatiog account of 
some experiments made by the late Dr. Henry Draper, whose 
^eath was so severe a loss to science, on prisms filled with carbon 
bisulphide. Dr. Draper had used some prisma lent him by Mr. 
"otherfurd for his researches as to the presence of oxygen in tha 
Sun, As used in this investigat-ion, the behaviour of the prisms 
'^aa all that couid be wished, the temperature of the room in which 
the photf^aphs were taken being remarkably uniform. But when 
tliB prisms were transferred to Dr. Draper's new laboratory, no 
Qefinitioa whatever could be obtained with them, owing to tha 
•^pid variations of temperature there, and their use had to be 
*oandoned. But finding that both gratings and spectroscopes 
*ith Hint prisms were open to objections from which the bisul- 
phide prisms bad been free, Dr. Draper tried to devise some 
**iethod of overcoming the bad delinition caused by the changes of 
'^niperature ; and he ftnally found that, by an active agitation of 
"■he liquid, be could destroy the strise caused by convection-currents 
ftlid obtain esceedingly fine definition. He therefore fitt«d a small 

?Po pel ler- wheel in the bisulphide, driven by a small electric motor. 
n this way the definition obtained was so good that even with a 
taiut flame the Bodiom line coidd be seen distinctly reversed. 
But, unfortunately, the temperature-changes introduced another 
difficulty, the dispersive power of the prisms suffering great 
alteration, so that a fall of g" F. caused a shift towards the violet 
ot 0-75 inch in the sodium lines. Dr. Draper, however, devised 
an equal-temperature box which overcame this drawback, a fatal 
one in photographic work. The box was heated by a gas-flame, 
the temperature within it being regulated by two compound expan- 
sion bars included in the circuit of a haltery and an electromagnet 
ao arranged that when the ends of the bars came in contact as the 
temperature rose, the circuit was closed and the electromaguet 
turned down the gas. The apparatus was further improved later, 
so that the temperature did not vary o"-! in seven hours. Dr.' 
Draper thus finally overcame the hindrances to the sneeeasfnl use 
of bisulphide prisms, though, to the great loss of our science, ba 
did not survive to use the perfected apparatus he had devised. 

Pbop. Yodbq oh the SoLiB CoEoTTA. — Two o£ our highest 1 
anthoritiofl have recently expounded their views as to the nature \ 



r 



iW Notet^ [No! 

o£ the Solar Corona — Dr. Hugging, in his lecture before the B 
Institution, and Prof. Toung, in a recent article in the 'Nc 
Aiuericnn Heyiew,' It is gratifying to find that these two f 
astronomers are agreed upon the most important points. ' 
Prof. Young, on the chief question, states "his complete 
Tiction that the corona is mainly solar." He points out tha 
corona sends us three kinds of light, the spectroscopic eric 
showing that reflected or diffused eunlight is present, though 
the mam constituent of the coronal luminosity, the contin 
spectrum indicating the presence of incandescent particles, sol 
liquid, whilst the bright lines show the presence of luminous g 
These mingled gases form what has been called the "coronal a 
sphere," but in it " there are filaments and atreamera and i 
forms that are probably not gaseous, but composed of mist 
dust : some of them may be of meteoric origin, and some comj 
of matter ejected from the Sun, whUe others perhaps are di 
the condensation of vapours.'' The analogy of the channels ii 
tails of comets to the coronal rifts, and the evidence comets a 
to a repulsive force exercised by the 8un, strike Prof. Youn 
they do Dr. lluggins, and the suggestion which the latter vi 
out so well as to the probable extreme rarity of coronal mati 
also thrown out by the former. " All the luminous phenomei 
the corona could be accounted for by an atmosphere of a de 
millions of times below that in any vacuum-tube ever construe 
Prof. Young, however, gives Prof. Hastings' theory a more fa 
able reception than does Dr. lluggins— more favourable, we vei 
to think, than it deserves ; but adds that, " Of course, if the coi 
photographs of Dr. Huggins are accepted, and if they should 1 
after be confirmed by new ones of greater clearness, that w 
close the discussion." This additional evidence Prof. Toung 
aiders is furnished by Mr. Bay Woods' report as to the resi 
his Eiffelberg experiments given in his article in. No. 93 of 
' Observatory ' (Dec. 1884), and his final conclusion is thus in 
stantial accord with that of the English astronomer. 

Fave's Cosmoqoxic Tkboet. — Prof. G. H. Darwin has ct 
buted to ' Nature ' (Vol. xsii. p. 506) an interesting and val 
criticism of M. Faye's theory of the evolution of the solar sj 
as explained in his paper in the ' Ajinuaire du Bureau des L 
tudes' for 1885, and also in his work entitled 'Sur I'Origit 
Monde.' The best general idea of the line of speculation ad( 
by M. Faye may be given by saying that it is a theory of evol 
.from meteorites, instead of from the nebulous matter which 
its nwne to Laplace's theory. In the priniitive condition 
universe consisted of matter scattered in chaotic confu 
CurreniB were generated in the midst of this chaos under th 
fluence of mutual gravitation-; and in consequence of these n 
ments, shreds of matter became detached and moved with 
linear and slow gyratory motion. The solar system is take 
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lure originated from & shred which aggregated into a spheroidal 
-tkpt! uid consisted, at Ihe epoch whea we tiegiii to wateh it, 
lugolj of separate meteoritea. It is at first supposed that the 
steroidal aggr^ate consists of matter pretty nearly equally dU- 
bibatad, and later a aucleiis is formed. If r be the distance of 
tnj point from the centre, the force is central, and follows tho 
liw or+-j, where, in the beginning oE the evohitionary process, 

lis very small, and later a becomes small. loitially, then, when 
tlw force is simply as the distance, each meteorite moves in aa 
ellipse about the centre, and the periodic time of all is the same, 
whitever their eccentricity of orbit. In consequence of collisions, 
a central nucleus is soon fanned ; as this increases, the a in otir 
fDrumla for the force diminishes and the h increases, but orbits 
which are circular still retain that form, notwithstanding the 
pngressive change in the law of force. At the same time that the 
nucleus is being formed, a series of flat and nearly circular rings 
uiae around it, those near to the nucleus attaining a definite 
>liipe sooner than the remote onea. It ia oot adequately explained 
why the matter should be sift-ed, and ahould arrange itself in rings 
»t definite intervals around the nucleus, still leas is any light 
Uirown on the law of Titiua oonceruiug the distances of the planets 
fcm the Sua. Considering now the case of the first ring, M. Taye 
apposes that slight difEerences of angular velocity, mutual at- 
trsction, and collisions gradually cause the aggregation of all the 
Biltter in the ring around some centre in its line. When the 
ancleus is small, the ringa moved as a rigid whole, and the linear 
^ocitj of the outer meteorites was greater than that of the inner 
"MS; therefore when the planetary a^regate ia formed, it will be 
'liiiiid rotating with direct motion about an asia nearly perpen- 
^MiT to the plane of its orbit. As we proceed from the first 
jiiig outwards, in each succeasive case the tendency to direct motion 
" weaker, because the increase of the solar nucleus by absorption 
"meteorites has prevented so large an eireess of linear velocity of 
tM outer meteorites over those of the inner ones as in the first 
**e, By degrees, therefore, we come to planets in whieh the 
^teorites move nearly according to Keplert lawa, and here thf 
'Mill ting planet haa a retrograde rotation. Each planetary 
Agglomera^on in its turn forma a miniature solar syatem, and 
E^neratee satellites by the same process aa that in which the planets 
*ere formed. After having thus sketched M. Faye's theory ' 
ttftin outlines. Prof. Danvin points out that no reference is made 
to the possible effect of tides in the evolution of the solar syati 
ipart of the subject which has been so ably worked out by Prof, 
Jwwin himself. He has shown that the hypothesis that tidal 
biction has bad free play in the past leads to a remarkable qi 
titotive co-ordination of the several elements of the Earth's rotation 
and of the Moon's orbital motion, and points to the genesis of the 
Moon close to the present surface of the Earth. The rapid orbital 
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tDotion of ibs inner satellite of Man confinnB in a remarimble 
wny the tnitb of the liypothesifi. It also tlirows light on the 
cause uf the obaervtsl dietriljution of satellites in the aolar ejeteni' 
It ia, in Prof, Darwin's upinion, a factor which cannot be left out 
of account, and has a bearing on theories of evolution which cannot 
l>e neglected. Prof. Darwin's paper concludes with a summary ot 
the ftdvautages and disadvantagea of M. J'aye'a stheme. The con- 
ception of the growth of pWietary bodies by the aggregation ot 
nieteoritca is a good one, and perhaps more probable than the 
hypothesis that the whole solar system was gaseous. The internal 
aunulation of the meteorites ia left unexplained, and this compares 
very unfftvourably with Laplace's system, where the aonulation ia 
the verj* thing explained. The difference of orbital motion of the 
inner and outer meteorites of a ring, the development of that dif- 
ference as time progresses, and the consequence of direct and retro- 
grade rotation at different distances from the Sun, ia an excellent 
idea. But it is necessary tjj this idea that the inner planets should 
have been formed lirat *, aud we are met directly by the fact that 
the single aun-iving ring, that of Katurn, ia nearer to the planet 
tli^n are the satellites, and we should be driven to the startling 
conclusion that Saturn's ring is the oldest feature of his ayatem. 
The actual-distribution of satellites in the aolar 



with M, Paye's theory, for as, according to him, the internal planets 
were generated from rings whose motion wna such as would giye 
greater moment of momentum to the planetary agglomerufioa than 
would the external ones, the number of satellitea should be greater 
the greater the amount of rotation in the priinitivB agglomaration 
of meteorites, aud thus the nearer planets should be richer in 
satellitea tlian the remote ones. On the wiiole, then, there are 
great difficulties in the acceptance of M. Paye'a scheme, notwith- 
Htauding its excelleneiea ; but science is undoubtedly the gainer by 
auch suggestive theories. 

The Adjustment or Obsbbvation a t. — In this 
author gives a systematic account of the method of adjuating 
obaeTvationa founded on the principle of the mean. Starting as 
Gauss did from the arithmetic mean aa " a pkuaibie hypotheaia " 
he deduces the Q-auaaiau Law of Error, and proceeds "to explain 
the deduction and uae of " error of mean square " and of " probable 
error " in the usual way. He explains clearly and well the application 
of these to (i) direct observations of one unknown ; (2) indirect 
observations of several independent uiiknowua; (3) conditioned 
observations. The method of least squares ia also fully treated of, 
and its application exceOeatly illustrated (aa are also the other 
processes explained in the treatise) by many numericjil examples. 

• In faot, Bocording to M. Paye, thn Eanh is older than the Sun. " If it 
ware otlierwiae, tJio whole appearanoo of tha ikj would ho chsnged ; the atnn 
would rise in the w«t, and set in the enst ; the Moou nould have a retrograde 
motion lite the flatelliles of Uitidub and Neptune " (Sur I'Origino du Monde, 
p. 191). 

t A Treatise on the AdjuiUuent of OtMerrationB. Bj T. W. Wright B,A 
Oliil EDglnaer. Tsn Hoatrand : New York, 1884. 



Notes. 

Willi reference to tlie Tarioiis so-euUed proo^ of the Taw < 
rror, Bpeciol sfresB is laid uii the a poiteriori jiroofs — ihat is, 
te igreement of the observed t'requeucv of error iu an octu^ 
ries of obeerTatioTia with the theoretical law. Such au agree- 
ment has beea exhibited by Sir Q. Airy, in Ihe appendix to the 
tliird edition of his * Theory of Errors of ObaervatioDK,' in the 
CMe of 636 observations of N.F.D. of Polaris made at Greenwich 
dirmg the years 1869-1873, and has been shown to exiet in other 
' IS of observations also, to which Mr. Wright refers. This wi]l 
doabtlesB be considered the most satiafactory method of prouf , at alt 
erents by the practical observer. Mr. Wright informs us thab " the 
first demonetrntion of the exponential law uf error wu-s published 
in 1808 by Dr. K. Adrain of Heading, Pa., in the 'AnalyBt'or 
f Mathematica! Museum.' He gives two demonstrations, the second 
being essentially the same as that now known as llerschel's proof." 
Ihia nppeare to be the same as that given in Thomson and Tait's 
• Jjatunil Philosophy,' first edition, p. 314, and by Airy on p. 7 of 
^e work referred to al)ove. It is perhaps the most satisfactory 
jf any of the a priori proofs of the law. Gauss's demonstration 
B not published until 1809, bo that he was clearly anticipated by 
3Sr. Wright's fellow countryman. Though primarily intended for 
|B;eodaeiats the book (at all events the first four chapters of it) may 
be studied with advantage by astronomers seeking information on 
s pointa connected with the adjustment of observations, 
who wiU find many hints and suggestions scattered throughout the 
treatise of great value to the practical computer. Useful tables 
of the factors for Besaei's and Peters' probable-error formulte are 
given at the end of the volume. To these might advantageously 
have been added a table of squares, similar lo those given by 1 
C. -F. W. Peters or by Beardmore. . j 

The Bbduchon op Obshkvations of close Polab Staeb ". — 
^^M, Loewy has communicated to the ' Acodemie des Sciences ' 
.borne remarkable and interesting resuits which he has arrived at 
irith regard to the observations of transits of circumpolar stars, 
"' a ordinary methods of reduction take account of the instrumental 
errora in a very imperfect way ; ao that whether the object is to 
detennine the time of passage of the star over the meriifian or to 
fletermine the colliination error from observation of a circumpolar, 
tiie results are liable to considerable inaccuracy if the star be iu the 
immediate neighbourhood of the pole, or be observed at a 
cnnsidenible distance from the meridian. M. Leowy shows how 
the " corrective term " to the observed time of the star's passage 
deduced, and gives a table of its value for each minute of 
tour-angle from o" 0°' to 1" 20", and for each minute, 1° to 
~', for the value of the argument n tan i + {c—k) aec S, where 
( the diurnal aberration, and » and c the usual instrumental 
constants. It is noteworthy that the most important part of 
the correction arises from the circumBtance that m the ordinary 
"■ OomptfiB EenduB, Tome c. Nob, 7 and 10. 
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roductiou we put cos r s r, where r ib the star's hour-ang^e wUh 
re^rd to the plane of the mstmment. Taking for M+e the 
value of 2', and for the true hour-angle the Taloe 20^, this 
introduces an error of reduction equal to o**44 for the star 
B.A.O. 2320 (N.P.D. for 1850=0° 58') ; and equal to i'*4 and 
5**5 respectively for stars situated 20' from the pole and 5' from 
the pole. If hour-angle =30"^, the errors at these three polar dis- 
tances become respectively i"-3, 3''5, and 13' '8. M. Loewy remarks 
that hitherto the study of stars very close to the pole has been little 
attended to on account of the difficulties of observation and of 
rcMluction, and on account of the uncertainty which exists on tbe 
BubjfM^t of the employment of approximate formulae. These 
researches are well calculated to remove such obstacles, and to 
show that observations can be made without additional complica^on 
in the reductions, at considerable distances from the meridian. ^ 
fact in some cases (such as the determination of the instrument^ 
constant n) it is not only advantageous, but even necessary f 0^ 
the attainment of great accuracy, as M. Loewy shows, that fclie 
transits of circumpolars should be observed at a great distance froi^ 
the meridian. We trust that an impetus will be given by 3^- 
Loewy 's researches to the prosecution of the important work oi 
the observation and reduction of transits of stars in the immediate 
neighbourhood of the pole. 

Htar with lakoe Pkopeb Motion*. — Dr. Gould announces 
that the 8th mag. star number 1 584, in hour xxiii. of the Cordoba 
Zone-Catalogue, proves to have a proper motion to an extent only 
inferior, among those kiiovNn, to that of Groombridge 1830 and of 
Lm-aille 9352. Erom the Cordoba observations, extending from 
1872*9 to 1884*8, Dr. Gould infers the annual motion of -f o"*4823 
in K.A., and 2"*4479 in decl. This corresponds to 6"'2057 in arc 
of a great circle, in a direction 66° 46' to the east of south. The 
observations give for the epoch 1875*0 : — a = 23** 58™ i"*85, 
a= -37° 58' 18^*76. 

Change in the Astbonomical Date. — From the replies to a 
circular, issued from the Naval Observatory, Washington, we 
gather the opinions of the leading American astronomers on the 
" Universal Day." 

In favour of the change being made on Jan. i, 1885 : — Profs. 
0. Stone, H. A. Newton, M. W. Harrington, C. A. Young, Lewis 
Swift, S. P. Langley, J. G. Porter. 

Unfavourable to the change : — Profs. Newcomb, E. S. Holden, 
C. H. F. Peters, H. 8. Pritchett. 

Prof. E. Pickering regards an agreement among astronomers as 
of more importance than any special mode of reckoning. 

The Superintendent of the Naval Observatory, Washington, had 
issued an order directing the use of the Universal Day on and 
after Jan. i, 1885 ; but after a strong remonstrance from Prof. 

* Astron. Nachricbten, No. 2656. 
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:n> orjeor appears to 
Lave :i.ru::::i:::-.-i 3 rairlj u::::::r::i rate, since Jan. 27. of 
f/ 5c- i4'-34. Ir H'.-.r prH7:r:iie5 Mr. Marth's ist meridian 
«ome 35- =21 i'. 
c. A lar^^ wr.itr sp*:: ir.denting :he N. ^ideot the great northern 
equal oival Ivl:. 1: moves slijritly swifter than the red 
spot, and i-i a very ooTispieuous c':icet. On its *.^. side a 
vein of light runs from it into the dark belt, dividing it 
leuffthwi'ie. for some distance, and then emerges near the 
equator, where it is lost. 
1 have given the separate times ot" these objects, as they are 
each very conspicuous except the red spot ; and as Jupiter is now 
neariug the end ot* the present opposition, it is veiy necessary 
these interesting tVature> should be observed whenever it is found 
•^racti^'able. W. P. Dbmo^'G. 

BrUUJ, 1885. April 18. 
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"5o'i MBy2i,3=38': May 31. 2= 34'. 
Sidereal Time at Mean Noon: — May i, 2*38'° 19 
3'»7"44'; May 21, 3" 57"" lo'; May 31, 4* J^" 35'- 
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May 4* s*. Venus in superior conjunction with the Sun. 
25 1 Mercury at greatest elongation (24° 45' W.). 

Phenomena of Juj>iter'g Satellitet, May 1885. 
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11 10 iii. Ec. D. 
9 41 i. Tr. I. 
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10 22 i.Ec. E. 

11 6 ii. Tr. E. 
9 57 iii. Oc. D. 

II 37 i.Tr.I. 

The E.A. and S.P.D. of Planets and the Solar Co-ordinates are 
given for Greenwich Mean Noon ; in all cases Greenwich Mean 
Time is used, reckoning from noon to noon, as in previous years ; 
the angles for Occultationa are reckoned from the apparent N. point 
towards the right of the Moon's inverted image. 
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Page loi, line 11 fcom bottom, ybr " requsBted to state " read " requested me 

Page 130, line 1 from bottum.ybr + read — . 

Page 1 39, line 11 from boltoin, for " appeared ' read " appeared not" 



THE OBSERVATORY, 

A MONTHLY REVIEW OF ASTRONOilY. 



MEETING OF THE BOYAi ASTRONOMICAL SOCIETY. 

Friday, May 8, 1885. ^ 

E. DuBKiN, F.R.S., Presidmu, iu the Chair. ^M 

Seci-etarUa : E. B. KHouEr, nud ^| 

Lieut.-Col. G. L. Tubman. 

TnE preliminaiy bnsineas of the Meeting concluded, — 

Mr. Knobd read a paper by Mr. B. A. Pivctor on " Five OnUa-M 
of Meteor- BtreamB." Mr. Proctor referred to the importance of 
Mr. Denning's discovery, which he supposed miglit be taken as 
now estabiiahed, that certain meteor-streams radiate for months 
together from the same point. These meteors must travel at the 
rate of hundreds of miles per second, and they must looJt for the 
source of these bodies to the giant suns. He had formerly grouped 
meteor-streams under three orders. Mr. Denning's discovery 
obliged him to add two more. The five orders would be :— 
I. Meteors ejected from our Earth when in sun-iike state. 
II, Met«ora ejected from giant plameta when in sun-like state. 
m. Meteors ejected from our own Sun. 
IV. Meteors ejected from snus of the same order as ours. 
V. Meteors ejected from giant suns like Sirius, and imbued 
with enonnons velocities. 

Mr. Ba/iiyard observed that meteors thrown out by the stars 
would, besides the velocity due to ejection, participate in the 
velocity due to the proper motion of the star, which might in some 
caaea amount to some hundreds of miles per second. Still this 
would seem insuificient to accoimt for the incredible velocities 
which Mr. Denning's obsenations appeared to indicate. 

Col. Tubman. We must all admire the fertility o£ Mr. Proctor's 
speculations : but one serious objection occurs to me, viz. that 
meteors undoubtedly have not so great a velocity. I doubt 
whether any of them have a velocity of their own exceeding that 
of the Eiirtb by half as much again. 
TOL. vni. 
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Mr. Smiyord. Has Col. Tupmnn any evidence with regard to 
Iht- velodty wf meteorB from any one of Mr. Denning^ fixed 
rtidj ant-point 8 ? No doubt there are many simiiltaneons observa- 
tions, made by obeen^ers in different places, of bolides and Ini^e 
meleore which have enabled their velocity within the atmosphere 
to be cakalated, and from theoretital considerations the velocity of 
meteors belonging to the planetarj' swarms cannot differ very 
mucli from parabolic voiodtiee. But these swift meteors from 
fixed radiants must be consiuned very high in the atmosphere, and 
1 do not know what evidence there is to show that they cannot 
have these enormous velocities. 

Col. Tvjm<m. There is a certain amount of evidence to be 
deduced from comparing the angular velocities of meteors from 
different radiants. There are certain radiants from which slow 
moving meteors come, and others from which the motions are mori 
rapid ; but there is nothing like the difference that woiJd corre 
spond to a velocity fifty timea as great in one case as compared 
with another. At 90" from the radiant the avera^ angular velocity 
appears to be always about the same for the majority of radiants. 
If there were any wJtb double or treble velocities, it would be 
noticed at once by an experienced observer. At 90° distance from 
the radiant the speed is usually not too great to permit of your 
following the meteor with your eye. As a matter of fact, the 
velocity is essentially paraboiic for all systems. 

Mr. MeUor suggested that if the meteor was expelled from the 
rear of the star, with respect to its proper motion, it would have 
the motion of the star, )n«it(s the motion with which it waa eji 
so that it did not follow that the meteor ejected would havi 
same motion as the star itself has. 

Mr. Stone explained a paper on the EJght Ascensions of the 
Cape Catalogues for 1B50, i860, and 1880. Mr. Downing, he 
said, had carefully compared the Cape Catalogue for 1880 with the 
Melbourne Catalogue for 1870, and as the epochs only differed by 
10 years, such a companEon might give some evidence for or 
against the existence of systematic errors. The compaidson in- 
stituted by Mr. Downing showed a close agreement between the 
R.A.'b of the two catalogues; but when attempts were made to 
compare the Cape Catalogues of 1850, i860, and 1880, it became 
almost impossible to bring up the places for zo or 30 years, with 
BufBcieut accuracy, to give triiBtworthy evidence of any differences 
in systematic errors. He had pointed out in the paper that the 
result of the comparison of 1850 with 1880 was that the EJ^.'s of 
the latter appeared too small, while the comparison of i860 with 
j88o appeared to show that they were too large. It was quite 
certain that one must be wrong. He did not think the places of 
the 1850 Catalogue comparable in accuracy to those of the 1880 
Catalogue, but the places of the i860 Catalogue were certainly 
good. Taking out those stars which had a known proper motion, 
determined independently of the i860 and if" " ' ' 



making allowauee for it, he had redutwl the iliffei'eTiee to Hvi- 
hiuidredths o£ a second iu the oae cose, uiid three-buudredLlis in 
auother comparison. 

Mr. Downing was glad to flud that Mr, Wtone had beeu able to 
make eome use of the compariaona of the Mottuurne oud Cajie 
Catalogues. In one point he eould hai-div agree with Mr. Stone, 
that the comparisons were not trustworthy ou ucuount of the 
maccuracy of the proper motions. In the comparisoTi ot the 1850 
and iSSo Catalogues there were no less than 336S stars used, and 
with such a large number as that, the errors of the assumed proper 
motions would hardly affect the result. When they took stars in 
zones extending over 5"^ of declination through the 24 hours, it 
could not be assumed that there was any decided drifl. lie had 
come to the conclusion, however, that the right aacenaious of the 
Cape Catalogue for 1880 were superior to those of the Caps 
Catalogue for 1850, and in that he thought Mr. Stone would agree 
with him, 

Mr. Stone replied that, of course, if they took a large number of 
proper motions, the errors might eliminate themselves, but he 
thought that would not apply to the cases he referred to. If any 
ine would examine the proper motions in E.A. of southern stars, 
or the first four hours, they would find an eitraordinary difference 
a the jj^iM proper motions, and it would require a large number of 
observations indeed to effectually eliminate the differences, even if 
these did not at all depend upon imperfect corrections for preces- 
sional motions. 

Mr. KmAel read a paper by Mi: John Mctrjaire on " Total Solar 
Eclipses visible in the British Isles from 87810 1724." The paper 
enumerated all those eclipses the central line of which had touched 
the British Isles, and gave tables showing the breadth of the 
shadows. London had been twice visited by total eclipses, viz, in 
878 and 1715, Dublin twice, and Ediabiu-gh five fcimeB. The 
Moon's shadow had fallen, during the periods named, 011 every 
spot in the British laiea, eicept a small place oa the coast of 
Ireland. 

Qol. Tajmum read a paper by Mr. W. F. Denning on '■ A Peculiar 
Variety of Meteors observed on the morning of April 20." As 
Mr, Denning was watching the progress of the Lyrids, he saw a 
remarkable meteor projected apparently on the stars e and h. It 
rose upwards with great rapidity. It was about the 3rd magnitude, 
but the chief peculiarity was its marvellous velocity. It appeared 
to be in the air only a few yards distant. It must have traversed 
over 16 degrees of the background of the slty in about -05 second; 
but of course there was great difficulty in estimating such short 
intervals in the case o£ mere glimpses of pale white light. They 
had little analogy to ordinary shooting-stai's, and suggested a n_ 
electric origm. 

The following papers were also announced :^ 
Bitv. S. J. Johnson. " Observing Weather." 
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Lt..Vul. O. L. I'apman. ■■DWrvalioiiB oi Oomvt 18S4 IL_ - 
(W»lf)af. HaiTow." 

iV. E, Oreen, " Observutioiis of Saturn." 

E, J. Spitta. •' A note of au Obaervation during ihn trausit c 
Jupiter's Sutellite IV. April iS." 

W. Q. Tluulcray. " On the Diameters of the Sun and Moor* 
oa observed with the Greenwich Trans it-cirole." 

hr. Gill. "Eeply to Mr. Stone's paper on Screw-errors as 
ofEticting the N.P.D. of the Cape Catalogue for iSSo." 

Prof. C. H. Brewitt Taylor was duly elected a Fellow of tlie 
Society. 

The Ordinary Moutiug adjourned at 8" 55°, aud at g" a"' the 
S|)ecial Meeting was commeTiced in accordance with the notice 
issued to the Fellows. 



THE SPECIAL GEXEEAL MEETING. 



said he I 



Li.-Ool. 'J'vjimiin read the uotice convening the Meeting. 

T/ie Earl 0/ Crawford, in moving the first resolution, said \ 
would bo as brief aa possible. The proposal he had to bring 
forward was one which had engaged the attention of many of the 
Society for a number of years. He believed that many Fellows 
who (Ud not live in or near London felt that they were m:der a 
certain disability in not being able to vote in the election of the 
Council and Officers and on the general conduct of the Society. 
Much might be said as to the desirability of the change proposed ; 
but he thought they would give him credit for having only acted 
for the benefit of the Society at large, as he was not himself 
affected by the disability referred to. He desired that the Foreign 
FeUows, of whom there was a krge number, should take a greater 
part in their affairs, and that the Society aa a whole should be 
strengthened by the increased interest in it of all it» members. 
The resolutions had been drawn up with care ; but there was a 
verbal error in the first, which he would take leave to alter, as his 
ao doing would not alter the sense. At present the resolution 
read " Lists handed," as if any FeDow might hand in more than 
one. He proposed to alter this to "A list," He would now 
formally move the first resolution. It was proposed to add the 
following words at the end of Bye-law iz : — " A liet handed to the 
Scrutineers of the Ballot on behalf of auy FcDow not present at 
the Meetuig, shall be accepted, if duly verified by the signature of 
the absent Fellow." 

Mr. Mattiev. Williams seconded the motion. 

Jdi: Brett said that Members entered the Society n'ell under- 
standing that they were not to vote unless present at the Meeting, 
It was therefore hardly correct to say they were disqualified. 

Lonl C'raufortL Debarred, then. 
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P^t I'raiilmt. Before the diocussioii i>n»oeod8 auy furtheri-r 

"'"k it may be a? well for me, as Presldeut of the Society, to 

^^plain the action the Council iiave token with n>|^ird to tbis 

'loestion. Tho Coimoil eenerally hftvo great synipalhy with Iho 

"bject of this motion : and they are doBimus that sornothing lo tlio 

WiQeganeral effect siiould be paBsed by you lo night. (Honr, hoar.) 

it the same time, they think wrtain pim-aiit ioun should he taken, 

'Ola to prevent any irreguUrity iu voting. (Hoar, hear.) It in 

'heir view, therefore, that the list should be forwarded by post in 

a clueed envelope, undur c-over of a lelt«r signed by the ijollow and 

Wilreased to the Scrutineers of the Ballot, and that such list 

should be accepted by the Scrutineers, There eau be no objection 

whstever to an absent Fellow voting in that mnuner. But. it 

ifould not, in my opinion, be welt that country t'ellows should 

aend their liats to other Fellows, and that the latter shouhl present 

Ihem to the Semtinoers. I have had some forty years' experience 

in tbis Society ; and you \vi\\ allow me to say that I believe we 

shall be doing the Society great hann utde^ss we add thoae precau- 

liotis of which I have spoken. The Council have every sympathy 

witli the intention of the present motion ; and if Lord Crawforil 

will accept the remarks I have rando, 1 think the resolution might 

be almost passed unanimously. (Hear, hear.) 

Lord Crawford asked if he understood the President's proposal 
rightly. It was practically this — that the Scrutineers would be 
entitled to receive from any Fellow a list conveying hia desires 
with reference to the election of the Council, provided that the list 
was enclosed within a letter stating that desire, and received by the 
Scrutineers through the post. 

Th» President. Tee, that is so, after identification. 
Mr. Chamhera beUeved that a large number of the Fellows 
of the Society would welcome the concession which had been made 
by the President on behalf of tlie Council. At the same time, he 
hoped that Lord Crawford would not withdraw his motion, except 
on a very clear understanding that the Council would pledge itself 
to propose, at an early meeting of the .Society, such an amended 
resoIuOon as had been suggested. At present the great bulk of 
the Fellows were practically disfranchised. There were 500 Fel- 
lows of the Society ; and inslead of the great bulk taking part in 
the election of the Council, it practically amoimted to 20 Fellows 
joining with the Ctiuneil to elect 20 who had already been selected 
by the old Council. The result was that the Council of the Society 
did not command the unreserved confidence which it otherwise 
would. In evidence of that he would point to the fact that the 
Society did not now attract to itself the important papers which 
it attracted fifteen or twenty years ago. (Question.) 

Mr. Beck hoped thnt the change proposed would not bo made. 
He felt strongly as regards the independence of the Fellows of the 
Society ; and this change would be throwiaig iut-o the hands of the 
Counal a power which it was not desirable to give. It might 
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Bomotimes bapp«n tbat it waa desirable hi remove n, meiiibor from 
the Cuuncil ; but if tbe proposal was adopted, there waa no doabt 
the majority of th« eountry members when rBceiifing those iista, 
nnd not knowiDg tbn uircuustaaiiee of the case, would vote for the 
Council's list : and there would therefore be a greater dilBculty 
in making aaj alteration from the whole list thaa there was it 
present. He believed they would be entirely giving up their free- 
dom of introducing a new name if their votes were to be over- 
whelmed by those of a large number of peraona knowing nothing 
of the detailed clreumstaiices of the ease. He believed hia views 
would be syrapathiwid in by a large number of Fellows who attended 
the Aleetings, and he hoped no change would be made. 

Sir Edmwul Becketl said the proposal of the President seemed 
to him to be a very good one. It was merely a matter of machinery 
as to how absent members should be allowed to register their vote. 
Ho could hardly undersland how there could be any dissentients t-o 
the proposition. It should be remembered that in voting for the 
Council there was never any debate, and there could be no debate, 
about a person's character. Hh could see no reason against the 
proposition, except the jealousy of those who lived in London 
against those who did not live in London. He thought there was 
force in what had been said about the greater interest that would 
be taken in the affaira of the Society by absent Fellows, and he 
feared that he must endorse what Mr. Chambers had said about the 
evident decline in the interest that was taken in the affairs o£ the 
Society compared with what used to be. Thia was a practical reason 
why, if it was wished to keep the Society flourishing, they should 
pass this resolution. 

Mr. Banyard considered that before the motion was adopted they 
should hare the words the President wished to mbstitute rtated 
very definitely. 

Tht Presiiiml. A list sent by post in a closed envelope, under 
cover of a let^ter signed by the Fellow and addressed to the Scro- 
tineers of the Ballot, shall be accepted as the voting-paper of that 
Fellow. 

JV/p. Manyard thought that the less the original motion was 
changed the better. The list should be verifled, and there should 
be no chance of any member handing in more than one. He thought 
that no great harm would be done by substituting the word " posted' 
for the word " handed " " to the Scrutineers," though he did not 
see that much would be gained by it in practice, for any couDtry 
Fellow would be able to send hia balloting-paper fo any one in 
London who undertook to canyaaa for votes, and the London Fellow 
might then post the lists to the Scrutineers instead of handing them, 
and he saw no advantage in making the conntry FeUow sign the 
outside of an envelope rather than sign the balloting-hst itself. It 
was perfectly impossible to prevent the Scrutineers knowing a 
person's vote, if they thought fit. 

Sir Edmund Btekeit. You mean to preserve the right of people 
to hand in their own papers when they are here ? 
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Urd Crauifbfd. Tes. 
Mr. NtmaU lived 300 miles from London, and was deprive 
of 7otiiig, when he should like to do so, owiog to the disttmce 
he lived away. He saw no oljjeetion to a voting-paper being 
ieot in sQ envelope, with the signature oE the t'elluw outside, and 
the Serutinaers could open it and throw the paper into the basket, 
and w) one need know how a vote was given. 

Odjjtai/i Noble said, aa to London Fellows voting, hra wished to 
rein&rt tbitt he occasionally attended ecientifie meetings of the 
Society, and met a number of gentlemen, but when he came to the 
Ihree-o'eloek meeting he found a totally different aet of people. He 
thoDght it advisable that people who attended the business meetings 
only of the ISocioty should uot be allowed to outvote those who 
Bttunded the ordinary scientific meetings. He considered that the 
proposed alteration would put everybody on the same footing, and 
he bped that it would be adopted. 

B11/. Schatter thought that no change should be made in the 
voting at present. The form of the present proposal was only 
a little ieaa objectionable than the first proposition; and he 
tiwught they ought not to accept it except under the distinct 
lujderatanding that the second paragraph be withdrawn ; otber- 
''JM. if they admitted voting by proxy on one question they 
'"'iglit admit it on all questions. The remark of Capt. Noble 
would lead them to the conclusion, which ha thought was a rea- 
^Muble one, that it would be well to alter the time of the Annual 
Meeting, and have it in the evening instead of in the afternoon. 
One objection he had against the resolution was, that it would admit 
tlie principle, which certainly ought not to be adopted, namely, that 
of allowing a man to render a vote without having heard theargu- 
Betita on each side. Members who wished to vote could easily get 
'0 london. Only that day he had delivered three lectures in Mmi- 
cieater, and his laat one he finished at four o'clock, and he then 
left to attend the meeting. Fellows present should not be led away 
by a mistaken notion of kindness to those who were absent. 

Mr. Standi sympathies, so far as he was individually concerned, 
were entirely in favour of granting the power of election to 
the Fellows generally. He could not see that the fact of a man 
coming to the meeting and giving his vote in person gave that 
vot-e any more value than if he had sent the list from his home by 
post. The two propositions were practically the same, the only 
difference being that the one brought forward by the President took 
certain precautions. It was necessary that a Fellow should send a 
letter stating that the voting-paper enclosed in the envelope was 
his. The Scrutineers would open the envelope, and be able to tick 
off his name as having voted, so that he could not attend the 
meeting and vote again. His paper would be put into the boi just 
aa if he were in the room and put it in himself. He saw nothing 
revolutionary at all in that idea. He, however, held 0, very diff 
opinion with regard to the second resolution. In fact, he w 
favour of the first because he was opposed to the second. He 
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wiBhed the afFaire o( the Society to bo mnuaged by the Counml, and 
he wished the Council lo be in sympathy with the Society at lai^e. 
(Hear, hear.) 

Mr. Knohel apprehended that tho motion had been brought for- 
ward under the idea that n grievance existed. He believed that a 
grievance did exist, but it whs due solely to the machinery of the 
Bye-laws. He thought it would be an advantage if every Peltow 
belonging to the Society could vote for the Officers and Council, 
The suggestion in the moHon before the meeting that the voting- 

|)aper should be signed was a distinct departure from other Bye- 
awB, which require that the election should be by ballot, that is, by 
secret vote. The suggestion which had been made by the Council 
would get over any difficulty the original motion might raise, and 
he should be very glad If that suggestion conld be accepted unani- 
mously by the meeting. 

Lord Crawford thought it would be I'ery desirable for them to 
accept the principle which the Preslde-it had laid down. He would 
therefore propose that the first resolution should read as follows : 
— " Any hst addressed and posted to the Scrutineers of the Ballot, 
on behalf of any Fellow not present at the meeting, shaU be ac- 
cepted, if duly verified by the signature of the absent Fellow on 
the envelope." 

Mr. Mattim Williams said that, as seconder of the motion, he 
would accept the modification. 

Mr. Brett denied that any one was jealous of the country mem- 
bers ; but it seemed to him that if the resolution was paesed the 
control and appointment of the officers of the Society would be 
in the hands of touts and wire-pidlers. 

Mr. Bryant thought that some time for sending in the lists should 
be fixed, othermse the Scrutineers would not have an opportunity 
of verifying them If they came late. 

jf!fte iV*»jrf«j/ thought they should be sent in by 12 o'clock on 
the day of the meeting. 

The resolution, as modified by the President and accepted by 
Lord Crawford, was then put to the meeting and carried with only 
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Mr. Knobel called attention to Bye-law 53, and said that it onlv 
applied to sending notices to Fellows In or near London. 

Mr. B,anyard said that practically notice was given to all 
members in England and abroad. 

Lord Crawford, in moving the second resolution, urged that 
what he had said before as to the feeling of members of the 
Society residing at a distance, with regard to voting for the 
election of the Council, appKed in every way and in the same 
manner in regard to the voting on subjects which were brought 
forward at special or annual meetings. He should be against 
the principle of having a prosy of any description and for 
anything ( it ought to be for a definite object. For Instance there 
were many cases in which proxies holding good for twelve months 
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were legally handed from one jierson to anoth<;r. lie should ft 
eider thnt nould be highly iimdviaable tu have in a Society liSc 
this ; but where the subject was thoroughly well known before hntul, 
he 8»w no objection to it. He concluded by moving : — 

"That Fellows of the Society may vote on the business brought 
before the Annual Oeneral Meeting or Special General Meetiuga 
either personally or by prosy." 

Mr. Newall seconded the motion. 

Mr. Turner said, that as absent country members would not hear 
the arguments on the vaiious questions which arose, he should not 
be inclined to let them partiripate in deciding them. 

Mr. Chambers was in favour of this resolulion. 

Mr. Stotii said that however much he was in favour of the first 
resolution, he was equally opposed to the present one. It was 
extremely undesirable that there should be appeals from the Council 
to tbe general meetings. If they had no confidence in the Council, 
it theFellows were not properly represented upon it, by all means let 
them elect other men in whom they would have confidence. There 
might be disagreements on the Coundt, and a member might appeal 
to tbe general meeting against the rest of the Council, In onler 
to succeed he would probably tout for proxies, and the Council 
would have to do the same if it wished to defeat him. He could 
not conceive anything more deplorable than a meeting of thia 
Society being called where no heed whatever was taken of the 
arguments on the two sides, but the question simply depended upon 
which member bad secured the largest number of proxies. 

Sir Edmund Beckett was sorry to say Mr. Stone had not 
convinced him to his side, but had convineed him the other way. 
(Laughter.) On the same principle that he voted for the former 
iBSolution he should, after Mr. Stone's speech, vote for this. 

Capl. Noble, as a country member, said he should only be too 
glad to be able to express his opinion without having to come up 
to liondon to do it, 

Admiral (hnmanney asked how many members must be present to 
constitute a general meeting. 

Mr. Enobel said tbe bye-laws did not state the number of members 
necessary to form a quorum at the annual meeting ; but ifc was' 
necessary to have J2 at ordinary meetings. 

Prof. Sehvster felt very strongly on this matter. The only 
argument brought forward in favour of the resolution was, 
that men were not influenced by discussions. If once that prin- 
ciple was admitted, he thought they should propose to go one step 
further and say they would take tlie voting first and the discussion 
afterwards. 

Mr. Sanyard said if a member chose to vote without heaiing 
what might be said on either side, he did not see why he should 
not do so. 

The Eesolution was then put to the meeting and lost, 35 voting 
for, and 38 against it 
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Tlui Prrgidiut. With regard to the post-cards sent out by 
order of a resolution passed at the Annnal Glenera! Meeting, re- 
questing Fellows to aaj whether thej desired a change is the liooF 
of raeelang or not, I have ofRcially to report the following result ;■-" 
Those in favour of the meetings continuing to ba held at 8 o'elo«K 
io6 ; those for meeting at 5 o'clock, 125 ; nentral, 150, and otiw* 
hours, [7 ; ao that you see there is no decided preference. 

Mr. Chambers moved "That in accordance with those fi^re«5*' 
is expedient that the hour of meeting should he 5 o'dock. ^ 
complained that the word "neutral" had been put on thepost-c*"* 
instead of simply " 8 o'clock " and " 5 o'clock," 

Mr. Walers seconded the motion. 

Mr. Jianyard thought it was understood at the general meefc^*''! 
that unless there was a very decided majority in favourof a chaEa-fi^ 
nothing should be done. There did not aeem to be a deci«J™ 
majority. 

Mr. Knnbd said that if the meeting was to be held at 5 o'cicx't, 
the Council would have to hurry over a great deal of importait 
business. 

Lord Crawford said that had the question been definitely put 
g o'clock or 8 o'clock, he should have been for 8 o'clock; but it 
occurred to him that 7 o'clock would have been more conTemen^i 
as a great deal of important business was now not done for want 
of time. 

The Kesolution, proposing that the ordinarj' meetings be held it 
5 o'clock, was then put and lost. 

The proceedings then terminated at 10.30 p.m. 



The Liverpool Astronomical Society. 

The closing meeting of the Fourth Session was held on Monday, 
May 1 1, the Eev.T. E. Espin, B. A. (President), occupying the Chair, 
In a paper on the possible origin of comets, Mr. J. K, Sutton said 
the recent return of Ehicke's and Tempel's Comets afforded an op- 
portunity of considering what might have been their origin. The 
periodic time of Encke's Comet had been observed to decrease 1^ 
an average of about two hours in each revolution, and there could 
be no doubt that this would eventually land it on the Sun's surface. 
The most natural eiplanation of this peculiarity was that some 
retarding influence gave the Sun's attraction greater power than 
would otherwise be the case. The theory that comets hod 1 
been erupted from the interior of planets was very ably argued by 
Mr. Proctor ; but the only factors that could support such an 
hypothesis seemed to be that the aphelia of periodical comets 
crowd upon the orbit of Jupiter, and that the ascending node of 
Tempel's Comet was very near to the orbit of Uranus. But the 
connection which we now knew to exist in so many instances be- 
tween comets and meteor-systems was fatal to Mr. Proctor' 
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■ beause if Tempel'a Oomet were erupted from Uranus, so s 
I must have been the raeteor-systfltn to wiiicb it belonged. But a 
leoutended that no planet eoubl by oruption genemte a ijuantity oP 
I matter which woulA revolve in a continnous ring around the Sun. 

I "Whether they came to us from the stars might reasonably form a 
I matter for diapnte, though spectroscopic analysis certainly seemed 
I to point in that direction. But it was certain that a retardation 
J liad been proved sufSeieat to render either the planetary capture 
' or eruptive theories unnecessary for the argument. Mr. W. F, 
Denning remiuded Mr. Sutton that there were only four instances 
oE certainly known eases of identity between cometary and met«orie 
orbits. The connection was proved rather bv the preoisenesa of 
such agreements than by their number. He thought, also, it was 
quite possible that comets might have a derivative source in 
planetary eruptions. A planet might, for example, have evolved 
a certain quantity of matter in the form of an immense cloud of 
meteoric pellets, or, say, a volcanic outburst similar to the great 
Java eruption of August 1883, and this cloud would, if ejected 
witb aufEcient force to leave its parent planet, certainly tend to- 
wards the Sun, and in process of time assume the form of a 
"neteor-ring. The foremost particles of the original mass would 
primarily gain ground on the central portion, and would thus 
oanBB an extension of the stream. Then, as the mass passed peri- 
felioa, there would naturally be a slight difference in perihelion dis- 
tance, and this meant a difference in periodic time. Granting there- 
fore that comets and meteors had been erupted from planets, their 
'ubsequent resolution into rings could only be a question of time. 
Mr. Joseph Baxendell said Capt. Noble had lately drawn the 
ittBtition of the Eoyal Astronomical Society to an apparent dis- 
Jt^ney between the proportions of Saturn and his rings as seen 
■n a telescope, and those derived from data given in the N. A. 
Since the publication of Capt. Noble's communication it had struck 
tim that a phenomenon he had witnessed in Oct. 1882 strongly 
supported the position Capt. Noble had taken. At the date men- 
tioned the minor asis of the enter ring was, according to the N. A. 
elements, less than the polar diameter of tiie ball ; but he had ob- 
served the S. limb of the planet to extend sensibly beyond the 
aouthem edge of the outer ring, though no trace of the N, limb 
could be perceived on the northern edge of the ring. This ap- 
pearance became well-marked on October 28, when it was readily 
seen with a power of 180. As the elevation of the Suu above the 
planeofthering wasatthistimeabout iij minutes less than that of 
the Earth, the invisibility of the northern limb of the planet could 
> not have arisen from the shadow of the ring bang thrown njion it, 
I Assuming the elements in the N. A. to be correct, the only 
I ^qilamttion appeared to be that the centre of the ball was not co- 
I incident with the centre of the ring-system, but was at a sensible 
Intanoe on the S. side. 

Mr. S. C. Johnson read a paper by Mr. Geo. Knott, 
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variable; C Gfrminorum. Circumatances seldom permitted i 
fomfiN;t^ observation of a maximiim ot this star. Li addition to 
flourlv' ikif:s. a further disturbing cause waa to be found in the 
Mf*//:!. «hosH puth waa comparatively near the star's place, and 
vvho-:^: pr»:s^;no.- sometimes seriously interfered viith. if it did not 
*;n*irf;ly prev^^nt, all effective observations. The brightness of J^ tL 
t|j<; -jtar hari been observed to vary from 14' 5 m. on April t to 
9' 5 III. on the 6th, when it slightly decreased in brightness, md 
n:iu:h*'A its principal maximum of 9*2 m. on the Sth. It would ^k a? 
therefore appear that on this occasion the maximum was a doable 
onr;, with a ••ubsi diary minimum intervening — ^a phenomenon whidi 
fijyi \)*^:ti previously observed in this star. Professor Sohiinfeldlisd 
pointed out in his'Zweiter Catalog ' that not only were the in- 
tervals U-Am*'J:u succ*'«sive maxima subject to i^reat irresrularity, but ■swl'^ 
t.lie driration of the maximum phase (or length of tunetakenin 
rising' to maximum and falling to minimum again) had a varying 
nirige of from ten to twenty days. It woidd seem indeed that the 
maximum iniglit l>e broadly divided into two tvpes — one well ■ ^1 
niark(;d with a duration time of 10+ days, the other (not perhaps Iff,'., 
pres<?nting (piite such distinct characteristics, but still well markw) 
witJi a nin^e of from fiftcjen to twentv da vs. The longer maximum 
was Hoinr-times inarkod by a slight subsidiary minimum. Whether V-Va 
tli(! maximum was of longer or shorter duration the rise appeared 
lo be rapid, lln had not found any regularity of sequence as to 
lon^ or Hliort iriaxima, nor did there appear to be any decide^l- 
rrlat ion b(;t ween successive maxima and the lengths of the duialioi^ ' 
Ni'illiiT, on the other hand, did it ap[)ear that the point of magni-^ 
UuU* toncliod was in (hither case higher or lower than in the other* ' 
Hnt at the same time it must be admitted that the observation^^, 
were hardly sufficient to enable one to speak decidedly on points 
of t his iiic(ity. 

The I 'resident read a paper on the probable period of the van- ^^ 
al)l(^ Htar LL i455i« This star had been observed to be variabl^^^ 
hy him in 1883, and photometric observations of it were published, 
in ih(j ' Monthly Notices ' of the E.A.S. vol. xliii. p. 432. Durin^^ 
1884 it had been observed with a photometer of his own contri- 
vaiKVi, but only very casually, as the star was badly situated in our 
ICnglish sky. IVIr. W. E. Jackson of Constantinople had, however, 
kindly taken up the observations, and, as an example of the mag- 
nificent opportunities enjoyed by astronomers in that part of the 
world, no less than sixteen complete observations were obtained 
last month, eight of them being on consecutive nights. Prom 
these observations a period of 14*09 days was obtained. The 
photometric observations of 1883 gave a similar period. The 
variation in light was very irregular. After a maximum the light 
of the star decreased for 1 1 days, it then increased for about the same 
period, and, after remaining stationary for about two days, showed 
again a tendency to increase for i^ days, after which it diminished 
and then remained stationary, rising steadily for 2^ days before 
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Ihe maximum. As this was tim first vai'inblo slnr kuonn 

KHifltellatioD, Iil' pui'posetl to call it If Puppis. 

The Secretary read a paper by Mr. J. llaiondHll, Jun., nutranaiU 
of Jupiter's fourth eatellite. Atreution had lately been drawn to thu 
ippearaace of IV. as a dark snot whuu in transit, and it might b" 
mrth while to submit a series of his obaervationa of this pho- 
nanenoii made with a 6-in. refractor. On May i8, 1884, at 9.14, 
TV.imd also the shadows of I. aud 11, wore on the dish ; IV. ap- 
pealed as a dark spot, almost liko a shadow, and nearly, if nut 
quite, as dark as the shadow of I. The ahartow of II, was not sit 
dark, but more like Indian ink, and not more than one third of t ho 
diiineter of the shadow of [. On Feb 27 last, rvt 10,15, l^- "i"- 
prared as a very black spot, much darker and better defined than 
theabadow of I, On April i8, at 7.50, TV. was observed not far 
bam the/ limb, but not nearly so black as on previous occasions ; 
though two hours later it was seen to be much darker; at 11.15, 
■bea it was very near the p limb, it was scarcely to be distiii- 

N|4{foin the planet. Altogether the observation soemed to 
m^he statement lately miide by Mr, Knobel, that IV. ap- 
Bsoh darker in the middle of transit than when near either 
rlihe planet. 
> paper on the formation uf lunar bays, Mr. 8. E. Peal called 
Attention to the shapes of Le Monnier and Frocastoriua, \('hich, he 
tlioughl, seemed to show that they were the I'euiaiuB of circles oni« 
wmplete, and now probably deformed by some influence of the 
s^jomingJtfare, which had bodily removed the plain from that side. 
Thuse who held that the bays were ruins of complete circles were, 
Iwifflver, met by two insoluble difficulties : i, how such a huge 
dwle could have been formed; 2, how bo large a segment could 
kve been bo completely removed as to leave not a trace behind, 
nliicb, on the volcanic hypotheaiB, appeared to be impossible. 

In submitting a volnmiaous report of the planetary section, 
w.ff. 8. Franks said it contained a summary of the work dono 
by memhera of the section during the recent opposition of Jupiter. 
^0 fewer than iSg sketches, many coloured, had been received, 
»ud aome of them were exceedingly well done. The remains of 
'lie great red spot had received considerable attention, and dark 
^sitH of 111. and IV. had been repeatedly noted. 

Other papers wore read, and a motion to enable members residing 
■itadistance to vote for the election of the Council was unanimously 
"Pwd to. Seven gentlemen were elected membera, and Messrs. W J 
S.Pranks and J. E. Gore were elected Associates of the Society, fl 



The Defining Powers of Telescopes. 

Jii notes in the March ntimhcr of the 'Observatory' have been 
'ortaiiat* iu evoking conmient from authorities of such experience 
^" position as Profensors Hall and Young and Str. OJreen. 
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iSiiTi-rt-; - ir~r'";r— : " 1*1 .nsminttiir -c if izic^Ms ^leniire. X 
lin iz^u.. --U.J 110*1" u*-^- -r-.fc-^-:ce? p^ virtdi- tor effidea't 
'.^rn .^rz^,i:L - ii.r '-x-~ 7L-rLZeti. tile tizr^niir iiasieOer being CiestlV' 

"iL-? -^T.T-:-^ ^2L 17. m :m.T^ ". xaz*x!i:. lie dzui;* is imperttnv t^' 
tmi-l. - t ;Mi-T-.i.r!ir rTUiaci.D. :i: s-.:r«f zl ocijer ro improre it7>^ 
rviii:ie:ii: ' ' *r£nirr-.-:£ -" 1 -.iia*ier iziHn^itffl.' t If A luse duuiiet^^ 

yz .ii-:- ii :■-•:: 1 ?2:a.-Ti: rtev^^ini anii :i:'''iace raemoretroiiUeMiiL 
T.;v.~ p ^^rj.r .r ^ j^"^- ■-.'fCr'iniecT. Trie raere are Teiy 
,";?:*j."i..i.- -v J.-- i^ "iit i.rr: ._> li;!" re :t:!zzt:^£ : but are ther wort! 
-vir..!.! :".■:. i-"- : " -►- . ".:'- ■iit i: \ik :>:^u1':* azi« ver expeetadan * 

?:.:. Y._:-Jt .-.i.-.iir.r.::: :■: ~he j^-iHi.a Princeton pefnicto^^ \ 
TTL-i 1 i;-.ii:i .tL--? > -7^ -.zLTTTej-rir^. I am rather surpiised a^ ^-\ 
rh-r a.!" i:."a^*r ~i: ii '--r :-:.:""•? :cr riL-r lir^r lasmiment on ■1-— "5f1b 
Oi^A."?:oz.?. • '" a ":a.i 7j_-ii: I *!iotL. 1. iave >uppooed the 9i-incl^^]^L 
would r^-r tolrrrarlr irvi •"rLLe :be J 5 -inch would hare been^-^l 
utterly u-rrl-r^^. I: 'hr 1-^**^7 rel-rs^.^pr :> a thoroughly good (hw ^^" 
it oui^hr to ^ho*- tri-r rvii -r-l-pie. no'.v forming the Wsible remams^ 
of th^ r^rd sp«j". wi-h i:ori*i:-.uoiis plainness, as this feature is easily 
seen on a irood nitrht in a f^-ineh retractor. Of course separatiDg 
power Li a function of a[/er"ure. and the expansion of a veir minute 
planetary detail can only \*t trffected by the high powers which may 
be u-jf.'d with large instniments. But if from optical necessity the 
ca])acity of the 9-J-inch is restricted to o' '4, how is that the dark 
lines on Mars observed by ^fchiaparelli in February 1882 (with a 
power of 417 on the Merz refractor of 8 French inches aperture^ 
at the Milan Observatory) were only some o"'i5 in width, probably 
less, and yet " the greater number of the canals and their paira 
Were observed with comparative ease whenever the air was stfll ? ^ 

If Frof. Young finds it feasible to critically examine the fidnt 
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n Jupiter with powers of 950 and laoo, his telescope must 

very remnrkable one. Certainly no small insti-ument can 

t a retord anything like this. Jupiter is rather a test of 

pillion, and I bad no idea there was any tele8coi>e in existence 

' Ji would give us a sharp disk and a steady view of the more 

'.e features with a power of 600, or only half that mentioned 

E. Toung. When, however, your able corresijoudeut states 

le has auctessfully employed i zoo to settle critical matters of 

il on the planet, X have only to confess that the Princeton 

ietor haa effected a very fine performance and one which speflia 

mes for its defining capacity, and for the favourable site of the 

Watery as regards meteorological conditions. The latter 

- ion is strengthened by the fact that a few years ago the g^inch 

^fraelOT of that observatory showed the two satelhtea of Mars, 

'°s two outer salellites of TJranus, and the inner sattilite (Mimas) 

"^ ''^aturn. It would be interesting to learn whether Praf. Toung 

f'opJoys gtopa in his large instrument and how often he finds the 

"" aperture available for work on bright planets. Also what 

pOH-ers are usually most efficient, and how often during the year 

'' tbe seeing so good that the performance of the z3-inch is 

Itlmensely better " than that of the gj-inch. His experience 

?^tb a large telescope is of so eiceptiona! a character that any 

*ther information he mav afford us will be oE deep interest. It 

^ ^ remains for the Princeton refractor to further eihibit its 

Y?^^'ers by grasping new features of planetary phenomena, for after 

■p' He must look to original results as the most saEe and enduring 

' *^^ofs of real capacity. 

llany of us will regret Prof. Hall's thoroughly discouraging 
t^port of the 26-inch refractor at Wasliington. No doubt it will 
^^ in part explained by unfavourable atmosphere. This instrument 
*^**.me from the same workshop as that at Princeton, and there 
^^enis no reason to doubt its equal merit on all points of its 
^Construction. In definition there would, however, appear to be a 
Vaat difference. During the ohservationa of the markings on Mui's 

P*nade during August toOctober 1877 with the Washington telescope, 
^eyepieces magnifying up to 400 diameters were tried each night, 
iMt it was usually found that a power oE 175 gave the best result" 
^Monthly Notices,' xl. p. 13I. Here is a great contrast to the 
pov-era of 950 and laoo employed on Jupiter at Princeton ! Yet 
it is a matter oE commou experience that Jupiter will not bear 
high magnifiers as well as either Mars or Saturn. The experience 
of Prof. HbJI (expressed in his note with all that freedom and 
disinterestedness which belong to the true scientiBt) as to the ncm- 
utility of his large instrument in displaying planetary detail is 
quite in accord with nearly all others having similar instmmenta 
under their direction. It would be important if the manifest 
^Tfferences in the two telescopes we have been alluding to could 
B sought out. The comparison of meteorological records at the 
o stations might suggest a clue to the difUcuIty. 
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It ifl yoai'bj juar becoming a luattcP of more serious consideration 
as to the moat desirable siteH for really large aporturee, the 
useieesnees of mountiiig them in tiituatiooa where their imBienBa 
resources cannot be fairly utilized beiug now fully recogoizod. 

Beturjiing to the comparison of large and small telescopes, of 
course there are times now atid then *heti the seeing is magnificent, 
nnd these may occur with thin cloud or haze dimming a planet bo 
much that an unusual grasp of light is indiflpenaable. Again, when 
the air is very transparent and trie image sharp, a large instrument 
may also possess an advantage, because a greater mi^nifying-power 
in then available. But these cases are exceptioual. Sir. W> 
Herschel mentions one in the Phil. Trans. I'ol. Ixsxv. as follows: — 
"Aug, 28, 1789, having brought the 40 feet to the parallel of 
Saturn I discovered a sixth satellite of that planet and also saw the 
spots upon Saturn better than I had ever seen them before." He 
remarks also at a later period that the 6th and 7th satellites were 
not discernible in the 7 or 10 feet reflectors, though "all that 
magnifying-power can do may be done as well with the 7_feet [of 6^% 
inches aperture] as with any larger instrument." This remark in con- 
junction with that quoted in my paper printed in the ' Observatory ' 
for March, p. 80, " having already found that with this instrument 
[the 7-feet reflector] I had light sufficient to see the belts of Saturn 
completely well, and that here the maximum of distinctness might 
be much easier obtained than where large apertures are concerned," 
render it clear that this great observer valued his small mirrors to 
an extreme degree, and it is well known he took immense pains to 
work them as near theoretical perfection as possible. They were 
his favourite appliances because he found them more practically 
serviceable than larger sizes. Of course many improvements have 
been effected since bis day, but the priticipies of telescopic con- 
struction and the impediments to observation are much tho same, 
and I think we may do well to ponder over the experience and 
suggestions of some of the old masters, whose methods and ideas 
have not been rendered obsolete by all that modern art has 
attained or observational discovery perfeuted. 

My contention is that the superior C[uality of planetary images 
formed by object-glasses or specula ranging from about 6 to 10 
inches aperture is usually quite a set on against the greater 
command of light obtained by large instruments. Taking the 
average performance there will remain no advantage on the side 
of the larger aperture, unless the case is special, as that of the 
Princeton Observatory. As a really efficient tool for systematic 
work on planets, telescopes of about 8 inches aperture cannot be 
surpassed. It is useless waiting for the two or three serene nights 
in a year when the whole diametur of a big instrument is available 
with really good effect. Amateurs urgently require the appliances 
most efficient under ordinary conditions, and they will find a large 
aperture of little avail until it is much reduced by a system of 
gagging and robbed of that very advantage which is extoUed so 
much — namely, grasp of hght. 
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j-iach equntoreol of Ihe Uearbom Observatory c(wt 
bout ijjoo, the gre»t Washington reEraclor cost i;90oo, the 

EKeibourae Caasegramean refractor of 4 feet aperture cost £14.600, 

■aoi] Ht first it would appear preposterous that a good 8|-inch With 

or Calver mirror, that maybe purchused for some ^30, will effectively 

"'Ti! tliese PspensiTe and elaborate infltruiueuts. Many pi^ople 

wiid uonsider that in auy crucial tests the smaller instruuieul 

<e utterly saufFed out ; but such an idea is entirely erroueoua. 

ffliflt the minor telescope lacks in point of light it gains in 

Kjstinition. AVhen the seeing is good in a large aperture it is 

[BpetlfttiTe in a siaall one. When unusually high posreru may be 

anployed on the former, far higher ones pro|)ortionately may be 

"bdwith the latter. We naturally espect that very tine telescopes, 

oa which so mu<:h labour and expense have been laviBhed, should 

ispUy far more detail than moderate apertures ; but when we come 

(oaniyze the results it is obvious such an anticipation ia far from 

'ang realized. The glare of excessive light and the endless 

. lonldinga and flaring of the image can only have one effect in 

iBbliteratujg delicate markings. It may sound imposing to describe, 

Buluu been done, the advent of Jupiter into the field of a very 

lla^ reflector as " like a coach-lamp," or the approach of Sirius 

Iww the field of a similar instrument as " like the dawn of morning," 

■udits real ingress as accompanied " with all the splendour of the 

nsiiijHun"". But I think there is something more attractive in the 

pole diek of a planet as it comes unannounced into the field of a 

snuill aperture and displays a perfectly still, sharply cut outline, 

sibling the most minute delail to come steadily out with all the 

eiqiiisite clearness of an engraving. Such views as these cause us 

fo iiuger for hours at the telescope, and to value luoderate 

'OBtrmnents for their reallv great, though unpretending, capacity. 

W. F. Dej^kg. 



The Markings on Jupiter. 
J tE details of this planet have been particularly interesting 
'*t*«Ij, in conscqueuce of the variety, definileness, and persistence 
"'^ tlieir forma. The old red spot has recovered much of its former 
''*''*racter ; it is readily seen, and under average definition its 
"'■^lliiio can be traced entire ; the following end ia very definite, 
***d the white cloud in the interior ia by no means so clearly seen 
*^ during the early portion of the opposition. The most intereating 
^^rk is one that' follows it, in the same latitude, and is on the 
"^^feridian about i" 40"' after the old red ; this is the black spot of 

• I do not quotu tLi« with nny attempt at ridicule, but rathor to suggrot 
*H»t soroethiDg else ia required then mere BiceBsire glare of light. The idmUe 
*t«ietf I cnimot but res^ aa moat apt. snd it vta foroibl; reoulled tu tue 
^lien after Bomo hourr comet-seekmg one morDing in Outober iKSi.the BUr 
Ai-ttunia upproacbed aiid tben enWred tba field of in^ lo in. refla.'tur. Mtei tlie 
^■ehaabecoiiieaccuatomed.diiriDgeoinebourB. to faint ubjeetepassinginreriew 
it. iH remarkable bow -vivid an impreuion a bnlliuiL »\xx mu^cs upon tbe retina. 
VOL. Vlll. " 



A»tronm 

Mr. Denning's list, to whom we are much indebted for his approx- 
imate timea of transit. My first drawing of it was made on Feb. 
12, when it figured as a dark line im the polar edge of the great 
Houthem belt. By the izth of March it had so much increased in 
siee and become »u definite tbat a memo, was made on the side o( 
drawing, "Curious dark mark." On the 15th, a, night of veiytinB 
definition, two additional marka of the same diaracter were eeen 1 
the first WHS Tery minute, the other nearly half the size of the one 
foUow'ing the old red spot. These three dark marks followed each 
other in the same latitude and cMJuld all be seen on the disk at the 

By April 18 the first of these markings had become definite'? 
oval, and its colour was noted as unmistakably red, not so red as 
tlie old red spot at its best, but as red as the edge of the southern 
belt. I hare not observed the colour so marked since, but it ca* 
stiil be seen on a good evening. Altogether 31 drawings of these 
fonris have been made, and 1 regret that the opportunity of ohaerv-' 
ing them will be so soon past. The first and last are still welj 
marked, but the small intermediate one was only seen on the nigb*' 
of the 15th of March. 

It will be very interesting to see if they outlive the coming am. — ' 
junction; if so, they may throw some light on the formation of tl)^ 
old red spot, which seems to have escaped observation. 

Nath. E. Geeeh. 

39 Circus Boad, St. John's Wood. 



Astronomical Notes, 
Comet II. 1867 (Tempel's). — An exhaustive seajvh hae been 
made for this comet with both the 5- and the 6-inch refractors, 
the region for some 5° or 6° round the calculated place having beeit 
swept over about a dozen times during the absence of the Moon in 
Apnl. A great number of nebulte were encountered in the search. 

JS'ebxtl^. — G. C. 1589. TheSm.orgm.starisintheji.p. border 
of this nebula : not in the middle, as recorded in the General 
Catalogue. 

G. C. 4036. Not " ee F." It is very smaD, pretty bright ; re- 
sembling with low powers a small bright star slightly out of focus : 
it is visible in the i j-in. finder. lt« description in 1884 with the 
6 in. refractor was S ; PB ; v 8 v m b M. The place does not 
quite agree with the General Catalogue. 

G. C. 53 1 5 (Supplement). "Winnecke's description is erroneous j 
the place aJso is slightly out. It is an 8 m. star in a bright extended 
nebulosity ; the star is not central, but slightly south of the centre. 
The nebula is a wonderful object; see Prof. Swift's notice of it in 
the 'Sidereal Messenger' for March 1885. The nebulosity is 
extended nearly north and south. The ini'olied star forms a large 
nearly right-angled triangle with two stars equal in magnitude to 
each other, but slightly brighter than the involved star. 



urofiomical Notes. 

Dim TttisaiT of JcPiXEB'ti Fouktu SiTELLrrK, — This wilfl- 
i» obsen-ed ui transit na a vory black spot, oii tbo evoiiiiig of 
I Fell. 17. I estimated it to bi3 iiboiit one hiiif I bo size oF its sbn^iw, 
I ffhieli was following the sutellile. The latter remained blnok until 
I emergence, wben it was aeen dark up to tiio vory limb of Jupiter. 
I After etnergence it appeared under a low powor 1.60) as bright ft 
I my part of Jupiter; but when a high power (joo) \ 
I seemed to fade Tery much, becoming dim with the iuoreaee < 
I power, for more so thau either of the other Biklollit«9. 

Spots on Jcpiteb. — 1 have lately paid some attention to JupiU 
with the 6-'in. Cook equatoreal. 

April 20. A sharp indentation waa visible in the outer edge 
tk N. belt ; this was a very marked and pet'uliar feature, 
estimated that it was on the central meridian a( 8'' 2'°'5. Dnrii]| 
t)a same observation a white xpot in the IS, etjuatoreal belt tra 
Jit«lat 10" i^'S. 

ipril 21. At 10^ 32" the great red spot was noticed si 
tsnee past transit. It was very pale ; the following end was well 
seen. The southern edge of the equatoreal belt, followin 
spot, extended some distance southwards. 

April 22. Notch in north edge of N. equatoreal belt on the central 
oiorimaD at 6" 56". The preceding edge of this notch projects 
lot eouBpicuously. A small round black spot, like the shadow of a 
wtellite, difficult to see but remarkably well defined, ou the southern 
^dge of south equatoreal belt on the central meridian at 7" 5"'-s. 

April 34, The notch in north edge of equatoreal belt transited 
at 8° 33". At 8" si" the small black spot noticed on April 1 
"as on the central meridian. It is a remarkable object, seeming 
found and as well defined as a satellite's shadow, seen only witn 
some trouble. At 9'' 4™ a small oblong dark spot, midway between 
■outh edge of the equatoreal belt and south pole, transited the 
central meridian. 

April 25. At 7" 8" a large luminous ill-defined spot on the north 
edge of N, equatoreal belt was in transit. This is a very peculia 
object and makes a dent or notch in the outer (uorthem) edge of 
belt. At 7" 56°' a small white spot on the inner edge of the south 
equatoreal belt was in transit ; the spot was small, white, and v 
defined. The great red spot waa observed to-night. It seem 
lave about the same size and form as in. previous years, but it is 
only the ghost of the red spot now 1 It is very very pale, with a 
feeble pinkish tint, "When a steady view was obtained it seemed to 
be clearly outlined and to be not diffused at its edges. There « 
I mass of darkish shnding s.p., possibly in contact with the south 
e of the spot. The equatoreal belt cun-es southward following 
I spot. I estimated that the red spot waa on the central meridian 
10^ 4t'''5. A large darkish i 
t north of the red spot. 

The times giveu an' Nashville mean time throughout. The J 
I'kmgitude of the observatory is 5" +7" 13" West of Greenwiuh. 




I visible in the equatoreal 
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Eekata is No. 96.— In my contribution to tbe ■ Obaervalory ' 
for April, No. 96, p. 123, uadtir the head "New Nebulfe," the 
following corrections should bo made, In the deseriplioiu inter- 
change a and b to correapoud with the positions given. Thus for 
"(u) BDiall, round, &c,,' read "(6) small, round, &c." And for 
"(6) very faint, Ac.," read " (a) very faint, &c." Under the head 
"Two small Eed Stars," p. 124, for the epochs of the places of 
the stare read i884'o instead of 1885-0, iu both cases, 

E. E. Baenahii. 
VandBrbilt Duiversitj Obsemitory, 
NaehTillB, TennesseB, 1SS5, April 15, 



Parallax — Solar and Stellar. . 
The article on " Parallax " in the ninth edition of the ' Encycloptedia 
Britannica,' now in course of publication, has been writt.en by Dr. 
Gill, than whom there is no astrouooier of the duy more qualified 
to write on this subject, into the investigation of which he has 
thrown himself with such energy and success. By far the larger 
part of the article is occupied (as is fitting) with the question of 
solar parallax. Dr. Gill explains fnlly and welt the three distinctive 
typical methods which have been employed for the determination 
of the Sun's mean equatoreal horizontal parallas, viz. : — ^(1) t' 
gravitational method; (z) the geometrical method: and (3) the 
physical method, and gives the principal results which liave be 
obtained from each. He points out very fairiy the chief difficulties 
to be encountered in applying these several methods, and directs 
our attention to that bugbear of the modem astrouomer " syste- 
matic error." In discussing the gravitational method, perhaps 
Dr. Gill hardly lays stress enough on the advantages of the method 
which employs the secular variations of tbe planetary elemont-s for 
determining the solar parallax — not that this method ia at present 
capable of giving results equal in accuracy with those obtainable 
from some adaptations of the geometrical method, but as time 
goes on tbe secular variations wiJl be determined with ever i 
creasing accuracy, and thus, in another century or so, will furnish 
the means of determining the solar parallax with extraordinary 
exactness. The methods, both telescopic and photographic, of 
observing a transit of Venus are described in detail, and explans 
tions are given of the various circumstances which milirate against 
the deduction of a satisfactory result from this time-honoured 
means oE determining the solar parallax. "It may be a matter of 
some surprise and question to future generations of astronomera 
why BO much labour and money were expended upon so imperfect 
amethodin i874and 1882." Truly, as Sir G. Airy remarked shortly 
after the transit of 1874, the result of our experience is to discredit 
Transits of Venus ! Dr. GUI next discusses the manner in which 
oppositions of Mars or of favourably situated minor planeta are 
used for obtaining the solar parallax. It is well Imown that 
meridian observations of Mars have persistently given a larger 
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punillai than most astronomerii would Ui iucliued to iicccjil. 
BuggeBtiou 19 here put Forwnnl tliiit this muy he due to the effect 
ofthsohrornatic disperaion of thf atmosphere, on ncoountof whiuh 
tk Wer limb oE the plauet la eoioured red and the upper limb 
violet ; and " in the illuminated field of the teieacope it ia probabla- 
tkttJie observer has a ti^udeuey to out with lup spider-web ii 
deeply into the feeble violet limb than iuto the more glaring 
limb." The effect of this would be to increase the value oi 
resulting parallax. It. must be pointed out, however, that Prof. 
Eutman of Wuabingtoii, in order to elucidate this point, has made 
etperimenta on the planet Jupiter, and has come to the concluaion 
tliat, in his case at all events. Dr. Gill's theory does not hold good. 
It seems more probable that the discordance in queslion arises from 
a sjatematic difference in the method of observing the zenith dis- 
tance of a stnr and of a planetary disk like Mars. This brings us 
mturally to consider the case of the opposition of a minor planc^t, 
which in tbe telescope presents precisely the appearanee of a star, 
*dA there would therefore be no possibility of error arising from 
such causes as would affect the observalious of Ivfai's. Galle'a 
sdinmB for obaervationa of Flora in 1874 at various observatories, 
buth m the northern and sonthem hemispheres, was only partiiilly 
ancMssful, and ninat not therefore be taken as a criterion of the 
a«ataoy attainable by this method ; but, aa Dr. Gill points out, in 
My plan requiring numerous ^nd widely spread observers, it is 
TO^flifficult to secure that entire sympathy and care in details 
which is essential to success. Hence the anperiority of a scheme 
of observations which can be carried out by one obaei-ver alone, 
"nchftg the morning and evening equatoteal or heljometric obser- 
wtjuna uE Mars, the latter of which, at all events when under- 
tatea by such a master of the heliometer as Dr. Gill, appears 
ta be capable of giving the moat satisfactory results — the weak 
point uf the method being, as Dr. Gill bimself admits, the pro- 
bshility that the average light of Mars ia of different refrangibility 
fromthatof theaveragehght of the comparison stars, a circumstance 
wbiiA would probably give rise to systematic errors in the measurea. 
Bnt this source of error would be avoided by observing favourably 
situated minor planets in the same manner as that in which Mars 
'M observed in 1877, and this ia undoubtedly the method of 
detennining the solar parallax to which our attention ought to be 
"•Wnly directed in the immediate future. Dr. Gill gives a list of 
tie oppositiona of minor planets that will be available for this 
parposB till the end of the present century. In treating of the 
plirwcal method Dr. Gill points out that the photometric obser- 
wtionfloftheeclipaea of Ju]>iter's satellites, as now being carried out 
■iflarvani College under Prof . Pickering, will probably furnish with 
Sreat accuracy the data necessary for the application of this metbo d 
V neons of the interval in time required by light to croaa the 
"" 'n radius of the Earth's orbit. The theoretical difficulties which 
enconntered ia attempting to apply the observed value of the 
WUitant of aberration in combination with the observed velocity ' 
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light to determine the aolar parallai aru also discussed — difflcultieB 
which will, we thiok, prevent this particular form of the physical 
method from ever becoming as sat is factory a one, at all events to astro- 
nomers, as the mors strictly astronomical methods already described. 

After a few words on lunar parallax. Dr. Gill goes on to epeak 
of the parallas of the fixed slars — both absolute and relative — duly 
recognizing the labours of Henderson, Maclear, and Peters, but 
passing over, without remark in the text, the hardly less important 
Mork of Brunnow and Ball. The heliometer determinations of 
stellar parallax at the Cape are dwelt on, and the great accu- 
racy of the method pointed out — an accuracy which is perhaps 
all that can be desired as long as astronomers are contented with 
determination H of rchttive parallax ; but we hope the time is not 
far distant when they will aspire to as accurate a knowledge of 
the absolute parallaxes of the fixed stars. 

Dr. Gill's article contains a vast amount of information on these 
interesting and important astronomical questions, and we leave it 
with a feeling of regret that it should be buried in an Encyclopsedia, 
where it will probably be inaccessible to nine-tenths of the people 
who might refer to it with pleasure and profit. 

A. M. W. DowjrrNG. 



CORRESPONDENCE. 

To the Editors of ' The Observatory.' 
Partial Obscuration of the Red Spot on Jupiter. 

Gentlemen,- — 

Prof. Young's observatioQ of March 23 and Bubsequent 
nights, that the central portion of the red spot " is now covered by a 
white cloud of oval form, which is almost concentric with it, and 
leaves visible only a narrow ring of the red substance not exceeding 
ij" to 2" in width," quite agrees with results obtained in this 
country. On many occasions during the past winter I saw that 
the spot was " reduced to a mere skeleton, the outline only being 
discernible, so that we have a very similar object to Gledhill's 
ellipse of 1869-70 " ('Observatory,' March 1885, p. 95). I haTe 
never, though, remarked this appearance with such great distinct- 
ness as on I'eb. 25, at about la" so", with a power of 252 on my 
lo-inch With mirror. 

The observations of Mr, J. M. Offord, of St. John's "Wood, with 
a 5 J-inch Grubb equatoreal, opportunely furnish us with good cor- 
roboration. He says (' English Mechanic,' Feb. 20, 1 885, p. 539) : — 
" The night of Feb. 1 1 being unusually clear and definition very 
good, afforded me an exceOent opportunity for examining those 
parts of the planet immediately Hurrounding the red spot. My 
attention ou commencing observations was immediately arrested 
by the fact that the old red spot had greatly changed, its centre 
being occupied by an irregularly oval white cloud nearly covering 
the spot, and leaving but a narrow pinkish border round its edge." | 
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This interior obliteration of the spot hits been drawing oa sint 
i88j, Uiougli it is only witliiii the proieiit year tfaut it has tecome 
»o nry oimoaa. Tbu fact that its conspicuous ohanuiter has been 
I'scogmted almoet simultaneously by serernl obaervurs does not 
nwtsmrily mean that it bos been a anddeu pbenumenuu, though 
the appiiitranoe of the whi(« cloud has much intonsilied since last 
nutuma. Delicate markings will sometimes ooutiiiuu to develop 
during the earlier mouths of an opposition, aiul managij lo elude 
istealoa until a thoroughly gooa night, near opposition, brings 
tIi«E out very strikingly, as in the present case. 

At the April meeting of the B.A.S. it was mentioned that the 
northeni equatoreal belt of Saturn had been distinctly ueeji with a 
4TV"i<:h aperture. lu connection with this question, I would 
ramurk that the belt is steadily visible in a 2J-iii. Bamsden 
rcftaotor, power 94, and could be glimpsed with a slight contraction 
of this aperture. W. F. DBSNiKa. 

Briftol,Us7 1.1S8;. 

P.S. — From my more recent observations of Jupiter, especially 
00 May 9, II, and 16, when definition was unusually sharp, it 
^Ppwn that the red spot is becoming very much plainer. Indeed 
"119 object may now fairly be said to have come again into cen- 
*piBuous prominence as an ellipse in which, though its interior 
''<*ntour is not perfectly even, the outline of the old red spot is 
^^actly preserved. 

When the ellipse is central, a dark narrow belt la distinctly 
^ced on its s.p. side tapering to the spot on its southern boundary 
^4 actually connected \iith it. It is curious that nearly 18 months 
^O there was a belt on the a.f. side joined to the spot in much the 
*llie manner. A little higher, in S. latitude, there is a short dark 
"^It very distinct and definite. In the same longitude as the centre 
"* the red spot, and situttted on the N. margin of the grea 
Jorthern darJt belt, there is a brilliant white spot, immediately 
[billowed by a small and compact dark marking. I have watched 
*lais white spot since Nov. 27, 1884, on which date it followed the 
^©ntre of the red ellipse 29 minutes. Moving slightly faster thau 
""lie latter, it was co-central with it by Feb. 25, 1885, having in the 
^ months' interval gained nearly rS° of longitude, which means a 
dsplacement to the west of more than 13,000 miles. It is re- 
*liarkable, however, that since Feb. 25 this feature has retained 
ftiactly the same longitude relatively to the red spot and imme- 
diately N. of its centre, where it atill exists. W. F. D. 
Mayiy, iSgj. 

The December Geminids, 1884. 

&BNTLEii:ES, — 

A watch of an hour's duration was taken on December 1 1 , 
jom ro''25'"to ti" as^G.M.T. (the 10, iz,and r_ 
for the purpose of recording the Geminid meteor showi 
Meteors were falling at the rate of about 17 per hour, for ibai 
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rio:;. >. -:. .a".-! •■>:■: r i" ..—.' \":. ::. -j. :;S . First, the dcF- ^*^, 
f.'.iv r.^: ro '«^.. ..;:.•'.'■- :>■•: *_^n riiz ini. 5~oir cam. do nohi^^^ i' 
T*.f:f:(jn\. tr.-r '.i.v; r.'.i" >r .lizj^r-i it SLT tLin-f' witQ verv ll»^ ^ 
trOii'A^;. O-r io.Vi- :•• ;: r^trr in 'iiizj-rttrr. and Ls very hea "^ -^j. 
It i .-! ni o :; r J ' -.-d on =• ; .i '-:t. \ balls o : g in-metal, which roll ^ 
groov'-s rfiad*^; in iron :.!a:r^. S in. ^-i-i-r and i^ in. thick. ^^^'^^ le 
\)*:(iU in rfjriilar 'i-^; more than 9 y.rars. and we have had litr*^£ 
trouhhi frorn <n(y.v or rain or the shittins of the balls. The sill 
th'? doine fits ufrll ov^.-r the Ijed-plate. and a projecting rim ma^^^^ 
it v<;ry dillifMjlt for snow and rain to be forced up by the wind it^ ^ 
iluj (i(jnio. Perhaps the vicissitudes of our climate make <^\^ 
exposure as f^reat, in this regard, as it is anywhere in the wof^^^' 
Once, about five years ago, 1 thought it best to change the bi^l* ' 

e 



This is njadily done by p]a«;ing a dwarf jack-screw between 
plates and giving a few turns to the screw. One man can chax^^^ 



Correspondence . 

le may choose in h fnw initiutL's. It aeem 
satest trouble in the use of balls is the frradual accuniulation 
rt in the grooves, anit the liability to lose tbeir spherii^ity by 
llwear. Still a good set oli balh will probably last aa long 
win or rollers, and can [m replaced at less cost and with 
pwte facility. Besides, if thn balls are turned frequently in tb© 
giwives, their gradual wear will leave them atill nearly spherical. 

MoirijoD Obserratory, aiasgow, Mo., C. W. PBITCHBTT. 

AprQ II. 1SS5. ^_ 

Tlie Co/nets of 161S. ^| 

As the corrected proof of uiy letter to you of the 7th inat. 
appears to have miscarried, I HouJd crave space for n few lines 
ivith regard to it. 

, The end of the first paragraph therein is likely to creato a wrong 
'mpresaion, for the meteoric observatiou (if it were such) referred 
to is that of Schiekard on the zoth of October. What I wished to 
"W'el! upon was that it, aa Newton conjectured, the observation 
^ade by Benjamin Uraiu on the 30th of that month were really of 
***« great comet discovered on November 30, seen before its peri- 
:^^]ion passage (which took place on November Sth), and not, as 
J^ingre supposes, of a meteor, Schichord's may possibly have been of 
*-*ie same object, so that ueilher of them would be meteors. 

I must also point out a misprint in the ninth line of the second 

I*apagraph, where the word " anf« " should be " puto." The word 

Borrhapeliotes " is evidently adopted from the Greek Po/ipa- 

..-jihiiTt)!, which is only to be found, I believe, in the Paraphrase of 

-C^olemy by Proclus. But as aitiiXtuTiji is an ordinary Greek word 

^or east or east wind, it is evident that Pingre is right in translating 

' ad Borrhapelioten " into " au nord-est.'* 

Kepler's idea that the second and third comets of 1618 were one 

*nd the same which had divided itself into two, is sufficiently 

^sproved by Pingre, who appropriately applies to it the expression 

"Quandoque bonus domiitst Horaerus." 

The old English hiatoriar, Arthur Wilson, in his account of 
the reign of Jnmea I., refers to the last comet of 1618, though he 
gives the duration of ita appearance incorrectly. He tells us that 
the common people regarded the comet as a flambeau for the 
funeral of Queen Anne (commonly called Anne of Denmark), who 
however, did not die until the 2nd of March 1619; and it is 
amusing to read the evident claim he makes to superior discernment 
in considering that it had more to do with the war then breaking 
out in Bohemia, which was the beginning of the thirty years' war 
in Germany. Yours faithfully, 

BlBothenth, 1885, Mar. 30. W. T. Ltnn. 

P.8. (April 8).— Since I wrote the above, I hav 
obliging communication from Mr, Dreyer at Armagh, in which 
calla my attention to the fact that Lubienitzky gives an account,!] 
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Ilia ' Thealrum Cometicmn,' of the object said to hare been obsreved 
by Urainua at Cologoe. One thing is dear that the date October 
30 is to be taken na new style ; but althouKh Liibienitzky epeaka 
of other obaervations made early in November in Spain and Prance, 
it ia dittieiilt to feel sure tbat they, as well as that of Ursinus on 
October 30, do not refer to meteoric appearances, Beeselgivee the 
positions of the last comet of i6i8,for several dates before its 
perihelion pasaage, in the ' Berliner Jahrbuch ' for 1808, p. 122 : 
and, as Mr. Dreyer remarks, they seem to be consistent with the 
theory that it was observed by Ursinus. I hope that my last letter 
to you may produce a quotation of his original observation from 
the treatise to which I referred, — W, T. L. 



NOTES. 

PHOToaBAPiiiJfB THE Corona. — During the partial solar eclipse , 
of March 16, Mr. W. II. Pickering endeavoured to repeat Dr. Hug- 
gius's esperiments on photographing the corona, but, unfortunately, 
without BUCcesB ; for though very corona-like effects were pro- 
duced, as no two pictures were alike, and as the corona was as 
well marked in front of the Moon as that on the other side of the 
Sun, it was clear that they were not due to the real solar corona. 
The failure of his attempts evidently shook Mr. Pickering's faith in 
the genuine character of the coronal images on Dr. Huggins's 
photographs, and he expressed his doubts not obscurely in a letter 
appearing in the number of 'Science' for April 3, 1885. The 
account, however, which he there gave of his esperiments was 
sufficient to show aU who have attentively followed Dr. Hu^ns's 

Eubliahed descriptions of liia investigations, that Mr. Pickering had 
liled to observe precautions which Dr. Huggins had laid down as 
essential ; and the latter has since pointed this out with his accus- 
tomed clearness of expression. As Mr. Pickering's letter to 
' Science ' has been reprinted in several English publications, it 
may be well to reproduce two or three of the principal points of 
Dr. Huggins's reply. 

Mr. Pickering's first error lay in using an objects-glass to produce 
his image. This, Dr. Iluggiiis had found from his earliest experi- 
ments, would give just such fictitious coronal appearances as 
Mr. Pickering had obtained, and he therefore soon discarded the 
lens for a mirror. Then Mr. Pickering, instead of placing his 
drop-slit in the focal plane of the telescope, had attached it to the 
lens, where it would produce marked diffraction effects. Further, 
Dr. Huggins had been careful to test his own apparatus, and to 
secure that when the sky is fi-ee from cloud, but whity from the 
strong scattering of the Sun's light, his plates should show the Sun 
" well defined upon a sensibly uniform surrounding of air-gJare, but 
without any indication of the corona. It is only when the sky 
becomes clear and blue in colour that coronal appearances present 
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tbenisplves with more or less diatinctness.'' It is clear that 
Mr. Pickering had uot subjected his instnimeut to any such test ; 
and it ie manifeat that Dr. liuggiDs is correct in iniiistiag that 
"aQT apparatus inteuded for photographing the corona must fulfil 
pecfectlj these cunditious before any serious atteniptB are made to 
niiain the corona." 

Dr. Hoggins remarks on several other points in Mr. Pickering's 
letter which seem to indicate errors of exposure and of photo- 
graphic manipulation ; but the above are of themselves sufficient 
to show that Mr. Pickering did not observe those conditions to 
wbich Dr. Huggius had preWously called attention " as essential in 
i matter of such extreme delicacy as photographing the corona." 
and that his failure therefore does not convey the slightest pre- 
twoptioa against the true ooroual character of Dr. HuggiDs's 
Iibotogiaphs ; indeed, it brings into greater prominence the caution 
and sfcii! with which Dr. Huggins has proceeded. 

Stellar PHOTOsaArHY at Paris. — The new instrument for 
stellar photography has just been mounted at the Paris Observa- 
^y. and though the final adjustmentu have not yet been made, 
'"6 Success of the first experiment with it BSenis to have been most 
^inpiete. The instrument consists of two object-glasaes placed 
^'oe by side, the optical axes being parallel ; the oun (aperture 
''5 ia. and focal length ii ft. lo in,) is for eye-observation and 
^^ts as finder; the other (aperture i3'4 in. and focal length 
^ t ft. 3 in.) ia achromatized for the chemical rays, and ia used for 
P'lofography. This latter object-glass was constructed by the 
^t'others Henry ; it covers very distinctly a field of 3' in diameter 
T'lfhout the employment of any diaphragm. With this apparatus, 
^'liich is mounted as in the English equatoreal form, an exposure 
^« on hour gave a fine negative which, on a surface 10 inches 
'Juare, representing 5 square degrees of the heavens, showed 
* 590 stars, from the sth to the 14th maguitude ; whilst traces of 
*tars of the 15th magnitude could be detected. Stars of tho 14th 
"**iagaitude had a diameter of about yoVu inch. To have con- 
structed such a chart by the ordinary astronomical methods would 
*5ave entailed many months of hard work. 

Admiral Moucher, in preaeoting this first photograph to the 
Academy of Sciences, rermirked on the advantages which a complete 
■tobotographic emrey of the heai'ens would secure. The elder 
Herschel had made a number of gauges of different parts of the 
eky ; this would complete the work he began, but in a more 
satisfactorv manner, and would present us with a record not only 
of the numbers and general distribution of the stars, but also of 
their exact positions and magnitudes. Mr. Gill has offered to 
co-operate with the Paris Observatory in this survey ; and Admiral 
MoucheK estimated that six or eight years would suffice for the 
completion of this work, which would give ns a record of the 
heavens absolutely unattainable in any other way. 
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Tabi.iw Metbobo logical aito Phtbical, Br Ahnold Gdiot.- 
A new (the fourth) edition of thia well-known work has beea 
ruceutly published. For those of our readers who may be yet 
unacqutuii^ed with the coutents of ihia bulky volume of above 
700 pages (which forms one of the Smithaoaian Institution Series, 
and which in this issue has received eome additions), it will possibly 
be best to indicate briefly what may be found therein. It contuna 
extensive tables for the conversion of thermometrical values in 
one of the recognized scales into values in each of the other scales, 
a large collection of hygrometrical tables, tables for converting 
barometer readings in one scale into equivalent values in other 
scales, also for raiu-recorda, and tables for reduction of barometer 
readings to the freering-point. There is also a very considerable 
collection of hypso metrical tables, thermometric as well as baro- 
metric, and tables for couversioo of geographical measures of 
distance and surface according to the units adopted by different 
natious. A section oE miscellaneous tables, geodetic and geogra- 
phical, includes also one giving the length of time of insolation for 
any latitude and for any day of the year. The tables for correcting 
series of thermometrical observations for periodic and non- periodic 
variations, the former giving the hourly deviations of temperature 
from the mean in each month for a large number of different placra 
throughout the world, and the latter for a smaller number of 
places, the deviation of the temperature of each individual month 
through series of years, from the average temperature o£ the month 
have not been changed. This is, perhaps, a little unfortunat*, 
considering that since the publication oE the last edition of the 
work, some twenty-five years ago, much material has become avail- 
able for improvement of the tables of periodic variations, as well as 
for extension ot the tables of non-periodic variations, although the 
giving of information of thia kind was not the primary object of 
the work, whose value consists iu the extensive series of funda- 
mental tables which it contains. The respected author, who for 
many years occupied the position of Professor of Geology and 
Physical Geography in Princeton College, unfortunately did not 
live quite to finish this new edition of his work, which has been 
brought to a completion by his assistant, Professor William 
J-ibbey. W. E. 

The Mabbas Obsehtatory. — "We learn from the Administration 
Eeport upon this Observatory, for the year 1S83, that the number 
of observations made with the Meridian Circle during the year was 
2453, bringing up the total number on hand, awaiting publication, to 
50,878. Only a few hundred more are required to finish the 
Catalogue of over 5000 stars, and no fresh work of the kind will 
he commenced until that already accomplished is published. The 
arrangement of the separate annual catalogues is fairly in hand, 
but these will, of course, require reducing up to the adopted epoc^ 
187s before the final Catalogue can he formed. Seven or eight 
volumes of separate results will therefore have to precede the 
publieation of the final work. We venture to think that this poat- 
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poneineDt of the publit:ntton of tlie Calulogue is a mi^taki 
iKunen huve long been loohing for some publi^ed results ttt tha 
meridiHU observations nmde tit Madras, and the speedy pulilicoliDn 
of a Catftlogue of 5000 stars would do nmch tmrards restoring tlm 
Madms Observatory to the position, as a eeientitic iuHtitution, 
Tfhiuh it formerly held. A few observationa of minor pliiuets were 
mxlewitli the equatoreals during the year. The variable star alias 
Uii comparisonH of these objects were in abeyant-e throughout 
tSSj, Ht. Fogeon states the transit-drcle, the S'loi-h eijuatoreal. 
Iij Trougbton and Simtns, and the 6-iiich equatorial bv Iiereboi 
lod Secretari were all in good working order, but corapls' 
vkt bittierly of the inadequacy of tlie instrumental mt 
command for undertaking modern astronomical researchi 

Ths Alleoed D18COTEBT OP Tempel's Comet, — ^A correspondi 
has written to us taking ua severBly to task for the insertion of the 
following sentence in our notice o£ the Meeting of the Liverpool 
Attronomical Society on April 13 : — "Mr. E. Wilding, Hon. Cnralor 
of Preston Observatory, announced his discovery of Tempel' 
Comet. Its position on April 8 was E.A. iz" and" about 19" H 
Dec. The nucleus appeared like a 13th mag. star surrounded by «< 
nebulous disk." There can be very little doubt but Ihiit the objeoft 
oWrved was a nebula, as our correspondent suggests; but w« 
■would point out that we are in no way responsible Cor the aocuracy 
of statements made by the members of the two astronomic^ 
Mocties at their respective meetings. We are responsible that 
101 report should repniduee, as closely as our space permits, the 
girt of what passes at those meetings, but the speakers or writer* 
of papers must themselves alone be held responsible for the stat 
iDentB tUey make. 

A Eklic op Sib W. Heeschel. — Dr. R. J. Eyle has presented 
* 5-in. mirror figured by Sir W. Herachel, and which bad belonged 
'o Mr, Dawes, to the Royal Astronomical Society. 

MiMoit pLSSXTs. — The Minor Planet No. 246 has received the 
iWue of Asporina. TIih name Eukrate, given to No. 247, was 
ma by Prof. E. Sehoenfeld of Bonn. Dr. B. Luther points out 
'W il is necessary that ob8e^^atio^s with powerful instruments 
■Iiould be securedof Eukrnte during the present mouth in order ' 
'■"Pfove our knowledge of its orbit. It will be far south 

«>a 1887. . — 

^Hb Dbnsiti op the Eahth. — Herm Kiinig and Eicbora 
P^pose the following new method of measuring the density of the 
^^. On the horizontal surface of a lai^ block of lead in the 
^'I* of a parailelopiped is placed a balance whose scales swing 
^fy near the surface. A verticarl hole is bored through the block, 
™6Ctly under the point of suspension of each scale ; a, second 
1.01 Kale-pans is suspended below the block by wires attached 
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upper scale-pans and passing through these openings. The 
balance thus consists of two pairs of scale-pans haying the lead 
between them. One mass is placed in the upper and the other in the 
opposite lower pan of the sodes. The attraction of the block wiU 
make the lower one lighter, the upper one heavier. The weight in 
the lower pan is then removed to the pan immediatelj above it, and 
vice versd. The attraction of the block makes heavier the weight 
which before it made lighter, and vice versd^ thus causing a difference 
in the weights amounting to four times the attraction of the block. 

New Nebttljb. — M. Stephan publishes in the ' Comptes Bendus,' 
No. 17, a list of 100 nebulsB discovered and observed at the Mar- 
seilles Observatory. Besides a very complete description of each, 
there is given the exact E.A.'s and decimations for epoch 1885-0. 
The list is also published in No. 2661 of the ' Astronomische 
Nachrichten.' 



Two New Yabiasles. — E. Schonfeld has found two variables in 
Libra. The two stars are close together and very small — 

E.A. 14*^ 32" i8«-o —17° i'-8 
E.A. 14 32 31 '9 -17 I -5 



We greatly regret to have to record the death, on May 19, of the 
Eev. T. W. Webb, M.A., in the 79th year of his age. Mr. Webb 
was a Prebendary of Hereford Catiiedral, and Vicar of Hardwick, 
Herefordshire. He frequently wrote, chiefly on astronomical sub- 
jects, in ' Nature,' the ' Astronomical Eegister,' the * Intellectual 
Observer,' the * Student,' &c., but his principal contribution to 
astronomical literature was the widely known and highly valued 
' Celestial Objects for Common Telescopes,' a work by which he 
will be long and honourably remembered. 



Maxima and Minima of Variable Stars in June 1885. 


M, signifies maximum ; m, minimum. 


me I R Coronse, M. 


June 16 U Monocerotis, M. 


2*4 W Yirginis, m. 


17 W Herculis, m. 


3 R Vulpeculse, M. 


17 R Crateris, M. 


3 Z Yirginis, M. 


19*4 T Monocerotis, M. 


7 X ^yg°i' ^• 

8 S Pegasi, M. 


19*7 W Yirginis, m. 


21 U Yirginis, m. 


10 E Geminorum, M. 


21 RTauri, M. 


10-6 W Yirginis, M. 


22 R Yirginis, M. 


II R AquilsB, m. 


22 S Leonis, M. 


11*4 T Monocerotis, m. 


23 R Sa^ittsB, m. 


12 U Cygiii, M. 


25 R Lyr®, w. 


14 H YulpeculsB, m. 


26 T Sagittarii, M. 


14 R Leonis, m. 


267 /J LyrsB, m. 


15 RCeti, M. 


27 T UrssB Majons, M, 
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Trx' R.A. a-^d N.P.P. :- r i-r:s *zi :ir S:lir Co-ordinates ar^ 
gri^r-r. for GrtT:::^:oh Mean Xxn: ir. a!l c::5^« Greenwich Meai^ 
T-.r^o -is useii. xwkon::7g fr:rL ->:ji :•: ::•: :r.. as in previous rears ^ 
T>.r av^le? tor Ocou'ltatic::? a:^ re:£:nr«i frcm the oppurtnt "S. poin^ 
TOA^anU tho right of the Mc»m'j iIi^r^ted image. 

ERRJLT.A. 

No. 0-. pai^^ iSS. line 3c..-> 2 •44-9 ?'«<' -a"-44r9- 

^^^ qS. jki^o 195. line 39. ."> c and < read c and d Serpentis. 



THE OBSERVATORY, 

A MONTHLY REVIEW OF ASTRONOH 




MEETING OF THE HOYAL ASTEONOmCAL SOCD 

Friday, June 12, 1885, 

E. DnWKM, F.R.S., President, in the Chair. 

Secretaries : E. B. Khobel and 

Lieut. -Col, G. L. Tupman, 

Tbb Minutes of tiie last Maetiog were read aod conflrmed. 

Col, Tapiiut". auQounced that 6a presents had beea received 
BUM the last Meeting ; amongst theae was a photograph of part 
of the Milky Way, taken by the Brothers Henry of Paris, with the 
new object-glaaa of 13 inches aperture and 11^ feet focai length, 
■tiiuli tiiHy had thetnselves constructed for this purpose, and which 
wa mounted side by side on the same axis with an ordinary 
'^bsctur. The plate waH exposed for 60 minutes, and the present 
photograph bad been enlarged, twice from the original. 

TJit PresideaC. The photograph shows stars down to the 14th 
nagnitude. 

■^i". Knobel read a paper by Mr, W. F. Damii^, on the Telocitiea 

y' Meteors. The author referred to the discussions at the Society 

™ Doeember and May, aa to the velocities of meteors and the 

■P^d necessary to explain the occurreniie of fixed and long- 

enduiTjig radiant -points. He wished to say that no such velocities 

'"d been observed, and Jt was impossible that the fixed radiant- 

P''"'ta could be explained by that means. He agreed with Colonel 

^"ptHau as to the difficulty of accounting for these long-enduring 

""^ftrs, and that the velodtiea indicated by Mr. Proctor had 

'^Bp been recogiiiaed. The meteors falling from stationary 

[^'''^lit- points, as described in the paper read in December, appeared 

S* 0(i of an ordinary character, for their motions did not differ 

^*®0.liallv from the parabolic velocities exhibited by planetary 

ff***or8. ' Mr. Eanjard had asked whether the speed from any of 

S^ Assumed radiaute had been determined. In several observations 

f l^tge meteors the velocity had been computed, though it waa 
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:.>-■.- '/; ;u'ji:-..': J^ "J- j.'>2i:--:i'^ur:i:r ^:.:Tr£r». Tit p^iB 
•-.».■ .Ki-: ■■ -z" ' - - '-:- iiis^cii-v!' T. -^ 'V "air "nti^ 3iin±m 
i:ru.: ..I j-'-i.— : v: : ::- HiC^-ru*-: r ::t- -:::»*- n. ▼lai'i. a 
n-: ;i ■. ' ---'.i—r ■ ■:: ":•- L;.*^i - £:•*:. ~-ii" ~i»- ini- -^'n inTiriT p 
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f'»-'-ri* .« - L' ' •■■_'■•*. 'i.-* "le"^ v :«"L_'i :ir .■:»?: -^i^T zz izti "^jSSZ^ 
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;;.*-4^ '..•«:', a* ••-&•- .•-•: :.-•■. --• ri*irr i: & ^'^-?^' -'- f= -•' -•= ^^^ 
f."r;, .-*'..?»:.> .:. '-.. ; ir.^;.: :\- =£. • -li^ ii.'Irl: i: yniA ibe 
*>'/..'. Vy ;^;.;>r^^; ::.iv •..- -i.i '. te / :_*Tai-: :.-r iJ :■: lieri- K 
ri-.ii^.*- •«;.'••:'• '.»: -v.rV.-.r- 'r.;/! iL--r': *:.- Eirrh i^ gTEs&Zer ihi 
1 }*«r a-. «'rat"r. ?i.'.'i • .'.*';■" >.>'.:. " '^: :«k^' i l^^lr i-rbrT. a^ for i2l^Taael 
If.'- Nov f:;:. '>-r :.'j-' ^.': - : " ■■ :. - rT : i-r n rTr-: > -^L: en c-Trriake :l 
r^»/-»'., »'.•: r' :iV--: '■ •:- '■ •" '--'-i.' "'"^ >-i-':^f T- ■ 7 c-r ^ niil-e* a «econi 
iiu^i \r,':\ 'JO :-'/ a:. >'-'.? -': ;.:»■.. 'u: rrrr:- :* ::r:lr difeitace. as i 
t}i«r },i-.u':r a*. ■■■■ :*■ :. •;.- ■ 'j:. >'-r. '.er.r.^ri. :":ir eirr^erse* of :hr XDes«o: 
■a},,'-:. .'.;i-.'; '-r- :- ::.-r'^- -:•:■:. '^:.r or.!;.- -. jv ::. "wni.jh Mr. Pi«toi 
a>:>.'ijij;/t]o;j '.: '.::':r-^i-iri •.-.! ■;:::•.-? co^ i :.'->*:•'> exist vould be 
M.': .'.'.':**-or- ■?;.■:'.-:-"••: : *:■- - atL. .spLrrr ar hei^hr* naDv rim 
irn-siurr th.'ir. fc '.r Oc ::.:l-r= — ::i -u:-:! j. roj.ortio:.. in taor, as to maL 
tain rli'- a-i'rra::-: a].: :*r-:.: a:.j ..fir ■.•:.'>;::;.-. T:irr«e long-endurii 
ni'iiaritr ob-.'rv-i "'y M.". D-t :.::-? are ho: by any means accident 
ra'li;iTj'«. or '.'i" a d:5.Tv::: '.^i--^ -ry •■'■ :liO-> raJianr* the heights < 
who*?': irj^-i'-or* IiLiVt- **rn::i a-." ■ :rarr':y in vi>-.:i gated, but in many cas 
ar*: tlic* v'r!".' *:iiii*-. ^V- ::-u*t ooR«- iir.i- that these long-radia: 
meteor- are at no irr-E-a'.-r •.^•r\atiou iLaJi the others, and therefo 
that th<.'ir vdoL-iti*-? ari- U' t:reat*^r than velocities observed in { 
other kinds ot ineteor?— tba*. i-, wha: i< called parabolic. Colon 
Tupman proctWed to explain that th*/ velucity of meteors wk 
thev came in contact with the Earth's atraosphere_could in near 
everv case bo represented by the expression rv^2, where i' is t\ 
orbital velocity of the Earth, such velocity being that of a boc 
moving about the Sun in a parabolic orbit. 

Mr. Brmint n»ad a paper on the Elliptic Elements of Com< 
Kofi^s. lie said the pai)er \\ as chiefly mathematical. His attentio 
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M been drawn to the fact that such orbits as he had eu^n ooiQ 
pat«d of this comet did not present such agreemeat aa might I __ 
expect on the assumption of parabolic motion, and therefore ba 
Dndertooh to investigate the elliptic elements. The observntioos 
of tbe comet had been few in number. Acting ou the advice of 
Dr. Hind, he rejected all the obBejratiouB except those of Mr. 
Tebbatt: but he failed to obtain an agreement with a narabola ; 
ssd therefore he tried elliptical elements and obtiuned Ins results 
by differential equations. He had derived the two sets of elements 
given in the paper, and both the orbits satisfied the observations 
with a maximum error of o*-o6 in B.A. One gave a period of 87 
years and the other 94 years, a difference o£ 7 or 8 per cent, ou the 
total amount : uevertheless, both orbits satisGed the observations. 
Mr, Enobel road a paper ou " Al-8iifi's Star-maguitudes." He 
said that in the 14th vol, nf the Annals of Harvard College Ob- 
servatory, Prof. Pickering had called attention to some alleged 
differeucesinfheatar-inaguitudesof Al-Siifi and TTlugh Beg, whicli 
might lead one to infer that Ulugh Beg had mode some ori^nal 
obeervationa on the brightneaa of stars. In the ' Monthlj- Notices ' 
for 1879, Mr. Knobel had given a complete translation of the 
raagnitudea in the R..\.S. Persian My. of Ulugh Beg, a reference 
to which would have disposed of a large proportion of tbe 
tliffBTKices. 

To investigate the point be had traoalated the magnitudes ofl 
Al-8iifi as given in two Arabic MSS. in the British Miisenm and4 
tie India Office Libraries, aud appended to the paper the different 1 
rfadiags he had found, compared with Prof. Schjellerup'a trana- I 
■stioa of Mas. at St. Petersburg and Copenhagen, ike result J 
*^ved at was to show that it is extremely doubtful whether any J 
™er6Qee ensts between Ulugh Bey and Al-Siifi, except what U|h 
""6 to errors of transcriber or translator. 

flu President. We are very much indebted to Mr. Kaobel f 
'"S way in which he goes into these historical subjects. 1 thinl 
"Q other person now amongst us would have the patier 
^stigate such ancient MSS. so thoroughly, and I am 
^•U join with me in returning thanks to Mr. Enobel for hial 
"'teresting paper. 

-3fr. Enobel read a paper by Professor Pritchard on the criticisms 
the . Aetronomer of Harvard College on the Osford SteUor 
Photometry. Professor Pritchard referred to a statement made 
&" Professor Pickering that the results derived from the wedge 
^otoraeter should tlieoretically bu aSected by the brightness of 
'">e background,, and that such an effect actually appeiired to 
?^cnr, This statement surprised Professor Pritchard, because 
*** the application of the wedge he had taken the most scrupulous 
**'^ lest any such systematic error should liu-k in it, especially in 
'^gard to any varying of the background against which the star 
*oou!d be projected. He bad especially felt it necessary to be 
P'Wically assured that even bright moonlight should produce no 
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[iiJkniiK that these diitrepancies would CM:cur. It therefore d 

not, Id m; opioion, give anythiug like a fair idea of the atvuncj 
ut Prof. Picfcering'e work to pick out a number of cases nhera the 
Qmuber of observatiouB hae been ealarged : and as far as I have 
bpeu able t-o eiamine th'j work, it is one of extreme nocumcy 
for 8 work of that kind. With regard to the point that Prof, 
Pritchard has not been able to detect the differences of magnitude 
of lie stars, whether there be bright moonlight, or no moonlight 
M ull, well, all I can a»_v is, that if the obBervationa are purely 
diffarenfial, and if the stars have been compared when the illu- 
tniuation of moonlight has affected them to the same extent, then, 
undoubtedly, differences would not appear — whether made with 
moonlight or without moonlight, they may agree very well ; but if it 
be msintained that the obaervationa of magnitude do not vary to 
any sensible extent in proportion Ut the brigbtnesB of the field 
within which they are made — well, it may be true [Laughter] ; 
fcnt I most confess that it appears to me a proof that the photo- 
meter ia not accurate enough to discriminate under the om;um- 
slmcea. When this method was first brought forward, it was 
supposed that by means of the wedge-photometer you conid 
get more accurate observations than by limiting apertures. Sub- 
sequently the method of limiting apertures has been applied to 
determine the constants of the wedges, and the observations 
MTB been made more and more differential. If the observations 
We uniformly differential, an amouut of accuracy can be attained 
"i observations of this kind, such aa ia quite out of the question 
"hen dealing with absolute quantities. If, therefore, the results 
Appear to prove that the magnitudes of stars remain the same 
Under different atmospheric illumination, and that in case of 
■'Pight moonlight they are not affected by that moonlight, then I 
'uoold be afraid that it would prove that the photometer was not 
^ accurate an instrument as we have bad reason to suppose. 

The Agtronmner Sm/al. I have had the advantage of examining 
;^rofessor Pritchard's work, and 1 must say I think the Society 
J>Ught to congratulate him upon the accuracy he has introduced 
*tito celestial photometry by hia wedge-photometer. I was some- 
'^fhat prejudiced against this instrument, so I think my testimony 
ib favour of it may be accepted with all the more reason. I had 
Always thought that the point at which a star would be apparently 
extinguished would depend very much upon the sensitiveness of 
iie eye at the moment. I found this was not borne out in the 
least by the observations. Ton have seen by the results given fo- 
ught that the point of extinctiou, which is an absolute measure 
-and not a relative measure, varies merely by the amount of ^ths of 
ft magnitude for Polaris under the different circumstances of bright 
moomight and of no moonlight. I should be inclined to say no 
photometric results yet given are so accurate. I naturally feel 
a suspicion when results are too accordant, and should be disposed 
to think that the measures have been always repeated under the 
same conditions and are all subject to similar errors. I have 1 
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looked into Prof. PriKhunl'fi resnltB, *ad exutiiMd the mewiira 
■a tmr ■■ i could, and 1 moat ^t, aa tkr m I have gooe, 1 hate 
Mtufied Qjself that tbete u Dotiung at aO susiocioiia abcmt Uiem. 
Thu metliod of extiaction «eenH lo me * nlnablfi method ia pW- 
tometrr. It seems to resolt that tbe leiuitiTeDeiS^ of the e;e U 
pnctii^r a coDrtaDt, so that imtnad ot hanng to roiit[Mre odb 
quantitj intfa another, aa in eqaalnbig tbe li^ta of two sUits wxa 
thos ronibinhig (he errors of two mc— gremenla, we have only oiD' 

nititj to mesdute, attd heQce odIt one error of meaem^nent ^ 
with- That is an important point. There is anothec qneeti*^ 
raised by Prof. IHckering, whidi ProL Pritchard has met t3, 
brinf^g fwirard DOineriail results, naroelT, that of the infloen^ 
of muMmU^t ; but besides tbe mere numerical result there ie • 
eommoo-flense point of view of ibe questioo. We hare a at^ 
seen («i a bright backgroond of moonlight, and ne apply tlM 
wedge-photomeler, which, bj eztinguisliittg the light, nuke« tifcj 
star disappear. It is admitted lliat the star's light is eoormoualj 
brighter than tbe background. It stuids to reaaoa that long bei 
fore the star has disappeared by dimlDation of the light, the back' 
ground will haTe faded oat of view, and will have uo effect what- 
ev*-r on the retina. Therefore I thmk this objection falls utterij 
to the ground. I have examined the theory of Prof. Pickering 
jihotometer, and I ean coneeire it possible that, as Prof. Pritchard 
has snggesled, there might be some residual effect from the back- 
ground if two stars of different brightness are compared, becausa 
there Ja scattered light from the one star which may be brighc«x 
than that from the otbpr. iuterfering to a certain extent with the 
light of the fainter star. 

It seems to me that the wedge-photometer is a very simple 
instrument in which there are very few Bourees of error ; and the 
only source of error that [ see is that the sensitiveness of the eye 
may vary froTu time to time and from instant to instant. The 
simple test oi that is, whether the same reading is obtained night 
after night for a star of constant brightness, like Polaris, or ■ 
different reading. Prof. Pritchard has given the actual readings at 
which Polaris disappeared, and if these agree within a small 
&!U'tion of a magnitude it is to be presumed that his measures give 
not only the relative magnitude, but that thev give practically ab- 
s<)hit4< measures of brightneBs. 

Mr. Stone. Are all the observations given or only a selection? 

Thf Aoronimrr Jio;/al. 1 do not know whether Prof. Pritchard 
bas published them all, but I looked into them myself. I am not 
CiMiilwtt'lit ho staud forward and propound Prof. Pritchard's 
UM'thods. I can only give them second-hand. I was very much 
intMWiitt<d in the question, and inclined to doubt hia results. 
I tvtt ihi'y wtwe almost too good to be true. My own eiperience 
<rf wn'wuring star- magnitudes did not lead me to believe they could 
W iwwk'un.'d^so accurately. Prof. Pritchard showed me the results 
(t^f^twd with two different telescopes and by different observers, 
IHk4 '•flk dilfisrwt ftpertnre", and he sIbo showed me the diffevent 
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mdiridiml readings. I wwmot say whether they are prints : hut ifl 
W the opportunity of examining them just on they were, and Ifl 
coulti form a geoeral idea of their accordani'e and was very mudil 
inipressBd by that ; but I can only give the meeting the impressloQ I 
I ferived from the examination. 

Mr. Oomvunx. I am extremely aarpriaed that the extreme rang» 
of difference of magnitude is so small as ^tbs. 

The AMtynvitner Roijitl. That la the mean of a large number of 
olmrrations. 

Mr. OowiTmii. What ia the extreme range? 

fht Astronorrtfr Itmjal. If you will excuse me interrupting you,' 

my explain that when I spoke of A-ths of a matrnitude it was in 
Terence to the possjbie syBtematii' effeet of moouligbt. In each 
» were about looo observations. That is a question of the 
flflent of moonlight, and ia quite a different matter. I do not mean 
to say, if three observations were to be taken, that we should expect 
mj tiree to agree within A-tha of a magnitude exactly. There are 
tro different questions involved : one is whether there are systematio 
arocs depending upon moonlight, and the other ia whether there are 
Iwga secidental errors of observation. Prof. Pritcbard'a point ia 
flat in his observations there is uo appreciable systematic error 
ilapending on moonlight, which he seeks to prove by bringing for- 
"ud his observations of Polaris, grouped according to the quarters 
<rf tha Moon in which they were made, and the other is as to 
whether there ia a la^;e accidental error either in hia observations 
W in Prof. Pickering's ; and hp implies, I think, that there ia a 
much laiger error in Prof. Pickering's observations, which involve 
tiistDeasure of two quantities, than in his, which only involve the 
"iMsnre of one quantity, vi:;, pxtiuction of the st«r observed. 

^ Jfr. Common. Prof, Pritchard, in his paper, as I understand, 
ffWs certain points of extinction, and the number that represents 
Wthec the extent of the wedge in or out that would correspond with. 
» cwtain eirtinction, which, I auppoae, is the average of a number 
of observations. In one quarter of the Moon's age he has over 
'000 observations, which correspond to 4*7 of the wedge. That it) 
''I average, I presume. 

Tlit AMtronomer Royal. Tes. 

^r. Common. He does not state what is the extreme range of 
. ^Mence here, because this is an absolute measure ; and surely if 
» is an absolute measure we all know there must he nighta when 
f"! find, according to the telescope you use, there are one or two 
"•■gnitudea more or less visible. There must he a range to this, 
"appears to me that Prof. Prit<:hard here gives the average of his 
^(linga in this absolute measure, and he gives the extremes of ■ 
-"rf. Pickering, and not the average. 1 

_^% Astronomer Royal. They are two different questions. Prof. \ 
"itobard does not compare them. I think that is quite a 
^iWeption. He does not give them aa contrasting with Prof. ■ 
'^Aering's ranges. 

fr, Common. But he givea the ranges. 
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e reiatively to tlio other I couid get aa angle of extinctica 
/ that angle of extindioa I could make very good dif- 
ferential observations indeed. Mr. James Carpenter also used it, 
aid 1 found bis differential results agreed exceedingly well with 
, but the angle of eitinction whidi Mr. Carpenter gaT&, 
lered entirely from the angle of extinction which 1 gave. 
le Astronomer Boijal. The point is- — ^was it constant for youi 
m different nighta, and also for Mr. Carpenter ? 
f. Stmte. Using this instrument for taking the differences be-' 
in the magnitudes of certain stars, Mr. Carpenter's observa- 
3 and my own agreed ; but using it as an absoltite measurer, 
aiey disagreed as to the angle at whach the stars disappeared. I 
|WD perfectly certain the angle at which the stars disappeared waa-| 
■entirely different according to whether the sky was clouded c 
icdsar. 

I Mr. Knobel. 1 have looked very closely into Prof. Pritchard'a 
gjbBervations, and have had a great deal of correspondence with 
^im, in criticising and questioning the results. I think there has 
been one point not brought clearly before the Society, and that is, 
^e method adopted in making the observations. 1 have inade 
Xaany hundreds of obsen'ations of extinctions of stars ou the 
betbod of limiting apertures, and I do not apprehend there is any 
Fundamental difference between the method of extinguishing a star 
tiy limiting apertures or by that of employing a wedge. But I did 
£nd this one certain result, that is, that the operation has to be 
■performed rapidly. The star disappears at a larger or smaller 
viqierture according as we move the apparatus (quicker or slower, 
and that is perfectly explicable. I have (luestioned Prof. Pritchard 
ion the method he adopts in making these observations, and 1 be- 
lieve that point was never explained to the Society. The operation 
'is performed by sliding the wedge in the groove in which it is fixed 
in the apparatus imfil the star is brought down to a low brightness, 
' and then the screw is rapidly turned, and the whole gist of it 
i>, that it is rapidly turned and extinguished. Now by means of 
ft limiting-aperture contrivance, in which I rapidly extinguish the 
star, I can make the observations consistent ; but if I take a little 
more time over it the observations are inconsistent, because the 
pupil of the eye dilates. Here, then, is the possibility of systematie 
errors coming in. WeaU know that in turning a micrometer screw 
Juiweasyitis touQconscionsly turn it exactly as much atone time as 
st another, and I mentioned this point to Prof. Pritchard as to the 
ipoasibility of systematic error creeping in by the wedge being 
aystematically pushed into the same point by the same amount ^ 
, ttie twist of the screw extinguishing the star in the same part of the 
■ wedge in consecutive observations, and 1 cannot get over the point 
Huit there may be systematic errors in his method of observation. 
Ab regards the illumination of the field, I think that might be 
.elucidated if Prof. Pritchard were to extinguish and determine the 
jielatiTe brightness of much fainter stars than he has attempted, 
eauBo in brighter stars the background is extinguished before^ 
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the star, and iu fainter atura the stars are extinguished before the I 
background becomes black. Therefore the conditions are reversed, 
and there would not be a cousiatent light^ratio between the brightest 
itars and the very faintest star$. 

Lori/ Mt-Laren. I may mention aa confirmatory of what Mr, ,, 
Knobel has stated that haWog made some eiperimentB with the 
wedge photometer, there were half a dozen nighta during which 
I used it I found that when the wedge was moved with great 
slowness across the field that I was able to foUow stars eyen 
of the third magnitude to the extreme end of the wedge ; they 
were still visible as very faint points of light ; while when it was i 
moved rapidly they were extinguished long before they reached \ 
the extreme edge. It is evident that this is a point which must i 
still be investigated to see whether it is not possible, by very care- , 
fully watching, that you may find there is considerable latitude in , 
the scale before the point of extinction, or that you cannot get 
the exact point of extiuctiou within such narrow limits aa has been 
supposed. 

Tlie Rev. Fatluif Ferry. Would jou kindly tell the meeting why 
Prof. Pritchard moves it bo rapidly when he liaa brought the star 
to a small magnitude ? 

Mr. Knahd. To extinguish it. (Laughter.) 

The Bet-. Fiillier Perry. To make the observations accord, I 
suppose. 

6&aeral Temiant. Mr. Common and I spent part of one moming 
with Prof. Pritchard, and my recollection is, the point he obsen'es is 
not that of extinction but of minimum visibility ; and 1 look upon 
that as a point which can he very much more accurately observed. 
But there is another matter, as to the difference between Prof. 
Pickering's comparatively wild results and Prof, Pritchard's. I 
believe Prof. Pritchard'a excellent observations are taken by his 
assistants, and when he finds tbRy are perfectly discordant he 
throws away a whole night's work. My scientific grandfather, 
as I may call him. Col, Everest, taught his pupils, and they 
taught me. that you ought never to throw away an observation, 
if it was bondjide made, unless you have a good reason to give 
against it. But I am not prepared to say mere discordance 
imder certain circumstances is not a sufficient reason to throw 
away an observation if it is presumed that there is a mistake made. 
I believe that a good deal of the difference in the discordances 
between the individual results as given by Prof. Pritchard and Prof. 
Pickering is, if I am right, the consequence of their different ways 
of dealing with results. It is marveUous to me that they are bo 
accordant on the whole. 

Lord McLaren. I should fike to know what is meant by mini- 
mum visibility. I can understand extinction, but minimum 
visibility wonld give, I should think, a wide latitude to personahty. 

Mr. Sanyard. I must say the observation of Prof. Pritchard, 
that moonlight does not affect the determination of the brightness 
of stars, is very surprising, wheu we know how it does affect our 
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eetimate. both with the uaktsd ej« aad a telescope, (lad that on a 
bright moonlight uigfat we do not see stars of the third and fourth 
loagaitude. 

The Astroiiomer Boyid. That is not a uorreet statement of faet, 
"Scause it is not a queatioa whether we see more or fewer star« by 
moonlight, but a question whether we shall extinguish the stare by 
the wedge photometer or by any other means at the same readings 
otx a moonlight night as on a mooulees night. The visibility of stars 
oil a moonlight night is not concerned at all in this matter. 

Mr. Hiiwiett. I have been recently testing the candle-power of 
Mcaodeacent tilameuta in connection with elei'trical work, and I 
Bhould lite to know whether it is generally considered that the 
Wedge should be moved rapidly or slowly. I found, practically, 
that when 1 brought the wedge to the point nearly approaching 
extinction, so that 1 could only just see the filament, 1 could see 
the filament longer by very slowly moving the wedge than by 
''loving it rapidly ; and 1 should imagine the same would be the 
^?5® in the extinction of the star by Prof. Pritchard'a method. 
" ith respect to the moonlight affecting the absolute point on the 
' ^''ale of the wedge when a star would disappear, it certainly does 
?^m very marvellous to many of us, because if you carried out 
■ *«© principle logically to the bitter end, I do not quite see why jou 
'nould not see stars by sunshine as well as by moonlight. 

^tVii President. "We have had a most interesting discussion, and 

^ are all much indebted to Prof. Pritchard for his paper, for which 

J-^*Qj sure we shall aU thank him. It is qiiite a miracle we have bad 

!**ls discussion to-night, because the paper only arrived while I 

*-'^& been sitling at this table, 
, _ Vhe Rev. Mr. Saxirii said he had hoped to have been able to ei:- 
"i-tiit an electrical observatory lautp, but unfortunately it had not 
**T^ved. He would, however, send an account of it to the ' Obser- 
■ t^^^T-' ■'■* "'** * small iucandescent lamp, supplied by a secondary 
°a.ttery, and arranged to hook on to the button-hole. Another 
'•oing he desired, to mention to the Society. He was about to take 
* holiday in the High Alps, and had supplied himself with a spec- 
■fctoscope calculated to do good work, and ranging from A in the red 
to well below the H lines. He had arranged for a series of obser- 
vations at an altitude of 10,400 feet, on the SchwarKhom, and 
had already sent out a ^iiI-inch eyuatoreal to be used at an elevation 
of 5300 feet. He should feel glad if those who had paid attention 
to the spectroscope in hi^h altitudes could supply him with any 
hints that would enable him to make his observations, as an amateur, 
of real use. 

tr. Green explained some drawings of Jupiter which lie had 
le ; and desired to caO attention to some very remarkable apots 
following the old red spot. He had made one or two remarks about 
them in the ' Observatory.' The spots were seen following the 
red spot in the same latitude, and were apparently of the same 
kind. Of these he had made some drawings, and if they should 
enlarge to anything like the proportion of the red spots, it would? J^ 
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be interacting lo know how They Blarted. Th^y appeared to beginj 
u ft fitwi dark tine, and tlicn enlarged to a claret-caloured line. ^ 
The larger one, which followed the old red spot at an interval of 1 
an hour and a half, wae distinctly oval and red, rather deeper than 
the old red, but not »o brilliant. It was surrounded by a line of ' 
light on the equatoreal side furthest from the south pole, similar 
lo the old red made in his other drawings. He might say that for 
20 years he had made careful drawings of Jupiter, and he hoped 
by duress to know something about the question. The colour iu 
the drawings now exhibited had been put on in the dark light of 
the Obsen-atory, so that in the strong light it would appear a little 
exaggerated. 

Mr. Todd. We have made some careful drawings of Jupiter in 
South Australia ; and I hope, during my stav in England, I shall 
be able to submit them to the Society for what they may be worth. 
The dark spots which Mr. Green has referred to we saw very 
distinctly at Adelaide. 

J/i-, Rani/ard. The great red spot seems to have a whitish patch 
in the middle, with a reddish line round the edge. There were 
similar drawings made 15 years ago in America. It seems to me 
that these spots have been spreading during the last two oppo- 
sitions. 

Thf President. I am happy to be able to announce that we have 
with us an old Fellow of the Society, and an old colleague of my 
own, wbo has only arrived in England two days ago. He has been 
thirty years absent from England, and is no other than Mr. Todd, 
Postmaster- General of South Australia and Government Astro- 
nomer of that Colony. We shall be very glad if Mr. Todd will 
come forward and give us some little account of the work they are 
dobg in South Australia, particularly ia connectioo with astronomy. 
(Applause.) 

Mr. Todd. 1 did not expect to be called upon by the President 
to make any remarks with regard to our doiiiga in South Australia. 
Having received an astronomical education in the Eoyal Observatory 
at Greenwich, 1 did not forget my first love. 1 hail to struggle in 
the young colony with a gTeatmanydifficul'ies, and for many years, 
although 1 was styled Government Astronomer, I did very little 
else than carry on, as far as I could with tba small assistance and 
means at my disposal, meteorological observations. But I seized 
on the proper time, I think, for inducing the colony to make a 
start towards the establishment of an astronomical observatory, by 
availing myself of the transit of Venus in 1874. I pointed out 
that South Australia, as an English colony, should certainly do 
something towards the forwai-diiig of astronomical science ; and I 
recommended that an equatoreal should be purchased for the 
Observatory. This was done, and I succeeded in getting that 
instrument (an 8-inch refractor by Cooke and Sous) into good 
working order about one night before the transit of Venus 
occurred. I was pleased to know that ray early attempt was 
successful. I believe that in the official reports the observa- 






tions made by mvaelf oi egress (I was uufortunate iu uyt being I 
able to get ingreas owing to the elouda) came very close to the 
truth when the whole observationa over the world were taken 
into account. We have lately had a vexed question between South 
Australia and Victoria, aa to where our boundary was. It waa 
described in the Imperial Act as the 141st meridian. Recent swx'eya 
seemed to show that the boundary-line, which was determined in 
1847, woe conaiderably to the weat, and therefore encroached 
upon the dominiona of South Auatralia ; and the Government 
^asked me to determine where the boundary-line was. At the same 
le it became necesaary to mark the common boundary-line of 

ew South Walea and South Auatralia north of the Kiver Murray, 
thought desirable that thislineat leaat it ahould be marked out 
■Rb correctly as possible. Towards rectifying the frontier between 
South Auatralia and Victoria we could do nothing. The Govern- 
ment aaked me what 1 thought bad best be done. At that lime 
we were erecting a line of electric telegraph to connect Ade- 
laide and Sydney directly by a line along tho Hiver Murray, 
independent of the line to Melbourne ; and I recommended that 
voltaic signals shoidd be exchanged between a temporary observa- 
tory near the boundary and the Melbourne and Sydney Obaerva- 
toriea. I had no transit-instrument ; hut, fortunately, Mr. Ellery, 
the Astronomer of Victoria, had recently obtained a new transit- 
circle made by Simms, and at my requeat he very kindly placed 
his old instrument at my disposal. I ao far encroached upon 
his kindness that I have retained that instrument to this day. It 
enabled me to make a commencement by starting transit-observa- 
tions and giving true time to Adelaide and to drop a time-ball 
neat Port Adelaide. Having aucceeded iu getting an eqnatoreal, 
I let the &ovemment have no peace until they gave me a transit- 
circle, and they recently built a transit-circle room, which ia about 
34 feet loDg ; and there are four other rooms used aa offices and 
computing rooms. It is one of the finest transit-circle rooma 
in the southern hemisphere. I had only just before I came away 
succeeded in getting my transit- circle into good adjustment. There 
ia a peculiarity in connection with that transit-circle to which I will 
,w the attention of the Society : it ia virtually a large theodolite, 
lat ia to say, the bases upon whioh the piers rest consist of three 
: first, the sole-plate, bolted to the granite foundation ; 
idly, the plate which, by means of antagonistic screws, is ad- 
j ._ — ^muth ; and, thirdly, a frame by which the piers are 
waa obliged to resort to an expedient of that kind 
mee of the very large earth-movements with which I had to 

mf«nd. I may briefly say, the transit-citele ia an instrument 
having an object-glass of 6 inches clear aperture, and the circles 
are 36 inches in diameter. It ia a very splendid piece of work, 
and I should like to bear my testimony to the excellent work turned 
out by Mr. Himms. I may also refer to my success in observing 
the transit of Venus in 1882 ; for whilst it was cloudy at all the 
stations established iu the Blue Mountains and along the east coaat. 
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I o-an fftvoured *ilh a clear bVj- at Wpntworth. Up to the present 
time, although t hare the instruments T have described, I do not 
know that we have done any great astronomical work of much 
value. We have paid Bpeeial attention to Jupiter, and have h 
Buccessful in seeing some satellites of Jupiter through the edge of 
Jupiter itself. But a great deal of our work is confined ' 
meteorology ; we have a very complete system of obsernitions ; ai 
I publish a weather bulletin wilh isobar maps. I keep six 
these always exhibited, showing them for six succeeding days ; and 
I think I have taught the people of Adelaide t» predict the weather 
for themselves. They are posted, not only in the Adelaide General 
Post-Office, but also at Port Adelaide and' other places where they 
are useful to shipping. They show all calculations of varying 
BtmoBpberic preaaure, not only in Australia, but in New Zealand ; 
and they show in a most remarkable manner the progressive 
march from west to east of nil areas of low pressure. 

A vote of thanks was accorded to Mr. Todd, and the proceedings 
terminated. 

The following papers were also announced ; — 
Prof. A. UaU. " Observations of the Satellites of Saturn, and 
of the Companion of birius, made at the United States Naval 
Obaervafory, Washington." 

A. Martk. " Ephemerides of the Satellites of Waturn, 1S85-86." 
A. Marth. " Ephemeris of the SatelUte of Neptune, 1885-86." 
J. R. Hitid. " On Daylight Ooeultations of Aldebaran in 
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The Meeting adjourned at 10 p. 



8 duly elected a Fellow of the 



Pkotometric ObiervtUiona of Ceres {[ij, Pallns (i), and 
Vesta (4), al Ike Hm-vard College Observatory. 

The ftsferoids Ceres and Pallas have recently been observed with 
the meridian photometer of the Observatory. In the following 
liat, the successive columns contain the numbers of the aeries of 
observations, the date, the Greenwich mean time, the observed 
magnitude, the corresponding mugnitude computedfor mean oppo- 
Hition, after correction for scale and atmospheric absorption, the 
residiial from the mean result, and the initial of the observer. The 
Greenwich mean time is that of the transit at Greenwich increased 
by the difference of longitude, as the planets were always 
observed very nearly at their culminaHous. On April 27 a star 
waa observed by mistake for Ceres, and a similar error occurred 
on May 2 in the case of Pallas. The object observed was identified 
in both these cases by its recorded position, and the observations 
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were aceordiagly omitted. The obaen'ntion of Pallas on May lo 
bae be^n retained in the list, but the ideutifiuation of the ploaet 
was not satiafactory. The reeult baa not been included in the 
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No-oF 


Date 


G.M.T. 


Magn tude. 






h 


Ob.. 


Ked. 


441 


Apr. 16 


i6t 


6-9 


7-38 


443 


Apr. 17 


i6-o 




7'57 


445 


Apr. 18 


i5'9 




7-56 


447 


Apr. .0 
ifay . 


15-8 




7-66 


4S4 


i4'8 




7-86 


455 


Mav 10 


14-3 




777 


456 


Ma>.. 


14-3 




7-66 


458 


May 15 


13-9 


7-8 


8-oz 


460 


May 16 


i3'9 


77 


7'go 






Pallas 0. 




435 


Apr. 6 


'S'5 


7-5 


8-58 


439 


Apr. 14 


14-9 


7-5 


8-47 


441 


Apr. 16 


14-8 


7'6 


8-54 


443 


Apr. 17 


14-7 


77 


8'62 


445 


Apr. 18 


147 


77 


8-6o 


447 


Apr. ^o 


I4'S 


77 


8-57 


449 


Apr. Z3 


i4'3 


7-6 


8-41 


450 


Apr. 25 


14-2 


77 


8-69 


45* 


Apr. a? 


14-0 


7-9 


8-fis 


455 


May 10 


13-2 


[7-1] 


[7-67] 


456 


May 11 


I3-Z 


7-8 


8-39 


Them 


_an result for Ceres from nine 


observ 


wobable 


error of -05 


for Pallaa, from ten obsi 



W.I 

w.l 



'^pvith a probable error of -02. The corresponding maguitudes, for 
^*. distance of unity from the (Sun and from the observer, would be 
-^V^y and 5'io. The probable error is of course unaffected by this 
*^eductxon. 

Twenty-two observations of Vesta were mode in i88q-8z with 
<ibe smaller meridian photometer. The result is given in vol. siv. 
«)f the 'Annals of the ObseiTatflry,' p, 410. The magnitudes 
K>i the pianet for mean opposition and for the distance of unity 
"Were respectiTely 6'47 *Dd 3'93. The probable error of the result 

ia '04. B. C. PlOKEKUTB. 



On the Defimng-jiower of Telescopes. 
A PARTING word on the practical advantage of apei-ture. Mr. 
Denning ia evidently under the imprf^Bsion that t8 inches can only 
be used to advantage on " rare " occasions. I have fortunately 
k^t a Dotite on the side of mj drawings of the apertrae with 
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which they were made, and going bach over the drawings »4 
Jupiter from the paat three oppositions, which will give a £bj^^ 
average, I find ae below ;- — 

4 drawings on 3 evenings with 7 inches aperture. 



showing a large majority 
on a good evening severa 
r Iwo drawings on a poor 



Q favour of tke lai^r openings ; but a-^^^ ' 
B may be produced as j^aiast on» ^^D^ 

,, „w.^on, the most fair stetement is th ^^-*'° 

number of evenings ou which the larger apertures were empIoyeiK— -"■ ] 
The favourite stop ia evidently 15 inches, and I have no doub*"*=^ 
that had the mirror been one of 1 5 inches, the faiourite atop woult^* J 
have been 13, That is, supposing the curve of a mirror i 
proportion to the length of its focus, the difficulty on a bad night is 
its outside portion, and by cutting this off the image ia madi 
steady. 

In all differences of opinion ou observational astronomy, per — 
sonality must have a large share. No one observer can be a rul» 
to another, each will seek and finally adopt that which beat serve^^ ^3t( 

his own power of vision, and reveals best those forms or ap 0-. 

which his attention is directed. 1 

NiTH. E. GBEiUf. I 



Harvard Photoinetry * . 
In the February Number of this Journal, in which attrition ia ■ 
caOed to the contents of the first part of the fourteenth volume of " 
the ' Annals of the Harvard College Observatory,' a reference is 
made to the second part of the same work, of which it was antici- 
pated that the interest would not be less than that of the portion 
then under review. The publication of the entire work is now 
complete ; and a careful examination of the whole will not only 
confirm the accuracy of this prediction, but will show that the 
reputation this observatory had acquired under the direction of 
Bond, "Winlock, and Peirce has been sustained and extended. 

The scheme of the director, assisted by a staff of unusual extent, 
has apparently not only embraced the production of a ' Urano- 
metria' the most complete and the most elaborate that has yet 
appeared, but to collect within a moderate compass the results of 
all that is most valuable and interesting yet accomplished in this 
branch of astronomy. This could only be done by adopting 
methods of printing which have sometimes sacrificed clearness to 
brevity. 

" Annals of Ihe Astronomical ObBeiratorj- at Harvard College, Vol. liv. pi, 3. 



io."] ffarvard Photometry. 

Broadly stated, tbe main feature of the second part of the 
larrard Photometry is the comparison of the original meaaiires of 
agnitude, giren in the firat part, both with other photometric 
rterminations and with the eye estimates of various observers, 
id of the subjects which grow naturally out of this comparison. 
; surveys the results and discusses the accuracy, or at least tha 
[reement with the Harvard observations, of every important 
italogue from Ptolemy to the present day. CoDsidering the 
Smparative newness of aueh investigations from a practical point 
! view, and the important cosmical results which it is hoped may 
ttimately be obtained from such inquiries, an impartial inter- 
onparisoD of any existing observatioua must possess considerable 
Jne ; but it is necessary to consider with some care those points 
hich may affect the impartiality of the imjuiry or tend to make 
LB conclusions misleading, either in fact or in appearance. 
It is evident that eye estimations, admittedly rough and ei- 
ceased by a notation like that employed by Argelander or Her- 
ihel or others, which does not lend itself readily to numerical 
(IculatioD, most be treated differently to rigorous photometric 
leasures, expressed by the various observers in a precise form. 
Lnd it must be remembered, especially of the first class of obser- 
|itioDB,that theBnal comparison applies not so much to the obser- 
ktioQB themselves as to the interpretation pat upon them by the 
ivestigator. For esample, an original observer may have left it on 
word that a star shone with a magnitude which he espresaes by 
symbol a"3 ; and if on examination by another observer and 4 
irticular method, this symbol is translated to mean 2'48, then the 
robable error theoretically computed on that assumption is simply 
IB error which would belong to that catalogue, if every star so 
BBCribed had had that decimal originally attached to it. The 
iteration once made, the subsequent calculations no longer strictly 
sfer to the catalogue as left by the original authority. 
The method adopted by Prof. Kckering to effect such an altera- 
on is as follows : — First, the mean photometric magnitude was 
stained for each group of stars, to which the observer attached 
le same designation, either fractional or integral. Employing 
le entire magnitudes as abscissee and the corresponding photo- 
letric means as ordinates, a continuous curve was drawn among 
(tints BO projected, and the points on the abscissa line corre- 
)onding to the photometric mean for the fractional magnitude 
ere read off. A mean was then taken of the various fractions 
lat corresponded to the similarly described deviations from the 
tegral magnitudes, that is to say, for i-a, 2-3, 3'4, &c. ; and the 
tally adopted magnitude for descriptions such as these was the 
^t on the photometric curve corresponding to that fraction on 
be abscissa luie. The process is somewhat involved, and may not 
Jmit of description in a few lines without some obscurity; but it 
ffl be easily seen that, to some extent, an agreement is forced 
ttween the Harvard magnitudes and the catalogue so treated. 
TOl. THI. * 
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On ^i|>hiDg this metbod Ut Ptakm*'a CUalc^n^ the mtunnfltduDl 
from ibe eUndard ta 0*35 mag-: mad ftfler makhi^ some, tbou^ 
poaaSitj Ml uudequBte, aUon-ance (or tbe Uet that Ptoiemr s C&t:^' 
bigne hM been ccminred witb the Harrard ratber than nilh t^ 
true m^gnitiulBs of tiie stars, llus probftble error u i^uced ^'' 
0*29 nutg^ which BUggeets an appeannce of accuntcy not possess^ 
hj the otalogue itself. 

But poanblj this importaitioii of the U&n'&rd results into ^^^ 
work and catalogaea of other ohaenera is carried to ita greatP^ , 
extent in the caee of Sir W. Uerschel. If we loot at the liet "^ 
r«^ilua1s gives in the first part of the photmnetrr. we finA-^ . 
column deroted to Hersehel, and from the Qumeroos residu,-^^ 
given in that column we might caadade that an. eitensiTe iian^^^, 
ricallj expressed catalogue had been or could be indepeDclei)fl''~^IL | 
constructed from that astronomer's woA. But Sir W. Hersdie^*^^ 
astrotnetric researches cooaisted in the formation of numero' -^-^ 
short sequences of only two or three atsra in each, the differen ^^^ 
at whose magnitude, always small, is indicated by certain eymbot-*^^^^ 
The determination of the numerical value of these symbols fom*:^*'^ 
a legitimate and interesting inquirj, which has been -very efficient^ ^*' 
conducted by Prof. Pickering, though it had already been accon*^ 
pliahed by other astronomers, and the mean values are set out wit* ^ 
great detail and clearness. The next step consists in assuming tlir»- 
magnitudes of the comparison-star- from the Harvard CataJogu* 
and applying to them the mean value of the symbols preTionslS^ 
obtained. The result is, of course, in a great measure the reprC* 
duction of the Harvard Catalogue itself, subject to the discr^J*'"'^ 
panciea necessarily occasitmed by assigning a uniform or mea;. -^•^ ' 
value to Heracbel's symbols. 

The examination of Herschel's sequences has been the subje-^:^^ 
of verj* evident care, and the difficulties which those sequence;''^*'* 
present have possibly been effectually met, but some 250 discor— "*" 
dant results, of which there is no svfedent explanation, are lef"* 
outstanding. It frequently happens in Herschel's work that th^^ 
same star occurs in more than one comparison, and then severe,^ 
sequences can be connected together. This desirable step doe^ 
not seem to bore been taken by Prof. Pickering, or the number of 
the discordiiUL-es and contradictions would have been materially 
increased. Another difficulty frequentlj met with in arranging 
Ihiwe longer sequences is, that the contmual addition of the dif- 
fei'euces of magnitude, indicated by the symbols, eventually assigns 
ti> the slars at the end of the series a far greater numerical mag- 
uitude than can be consistently att-ached to (hem. The possibility 
of such results indicates discordances in the originals which it is 
to be feared cannot be effectually encountered. Only those who 
have been engaged in similar inquiries know the labour and 
volved and the uncertain scientific value of the final results obtained. 
The comparison with photometric catalogues does not admit of 
.riety of treatment ; but the results are not the less curious 
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t valuable. The catalogue of Wolff, in which the measures of 
Ught are expressed lu logarithms, will illustrate the method 
generally pursued. The arithmetical complements of the loga- 
rithms given by Wolff are divided by 0-4, aud a series of residuula 
is formed by subtracting the magnitude so obtained from those 
given in the Harvard Catalogue. This step by itself eouatitutea 
an independent comparison between the catalogues; but, on 
effecting it, a systematic difference depending upon the magnitude 
is at once evident to a very cousiderable amount, aud the harmony 
of the two catalogues can apparently be effected only by applying 
to that of Wolff a series of corrections which are in some sort a 
function of the magnitude. The probable error of WolffB mag- 
nitude is then stated to be only -09 ; but we submit tLat this is 
not the probable error of Wolff's catalogue, but of Wolffs cata^ 
logue as modified by Pickering, 

It is not intended to imply that any step of the process is con- 
cealed or disguised; but unless this attempt to remove systamatic 
di&rences at the outset is thoroughly understood and admitted, 
the important table on page 502 may mislead. No scientific pur- 
pose is served by minimising, even in appearance, the defects of 
any series of observations. It is a r^rettable circumstance that 
the careful and conscientious work of Wolff and others requires 
a correction drawn from the results of another instrument, that it 
has been so corrected, and that the errors of the original catalogues, 
aa they stand, are not more prominently exhibited. In the list of 
the errors of catalogues already referred to, only those of Peirce 
and Pritchard present the actual discrepancies from the Harvard 
Catalogue unaltered. 

For the Harvard Catalogue itself, the probable error, as giyen, is 
smaUer than that found for any catalogue with which it has been 
compared. This assumption of accuracy will not be allowed to' 
pass unchallenged ; and it is probable that the increase in the theo- 
retical probable error, to which Peirce's catalogue has had to submit, 
will be repeated in the present instance, when these results have, 
in their turn, undei^one a close and detailed examination. Even 
if this should nnhappily prove the case, it will affect but little the 
value of the Harvard volume in its entirety, which, from the mass 
o£ information with which it is accompanied and the collection of 
facta by which it is distinguished, has deserved the thanks of all 
who are engaged in this department of astronomy. 

It was intended to offer some remarks upon other important 
questions discussed in the volume, such as the existence and treat- 
ment of discordant observations, cases of suspected variability of 
stellar brightness, the photometric observation of planets, the dis- 
tribution of the stars, &c. ; but for these subjects the reader musfc 
> referred to the volume itself. yfiLLiLtt E. Pltjmmbk. 



COKRESPONUENCK 

To ihn Editors of ' The Observatory.' | 

Changes in the Length of the Great Red Spot on Jupiter. I 

Gestlemen, — 

The following table is constructed from observations of t1fc«e 
Eed Spot made with the 5-inch refractor, the magnifying-pow ^*^ 
generally being 173. The observations of May la, i88g, w^3X« 
made with the 6-inch Cook equatoreal and a power of 200. 

The lengths are obtained by taking the difference between ttrtio 
observed transita across Jupitw'B central meridian of the p. and , f - 
ends of the spot, and multiplying this interval in minutes by o'6o — '^-v 
that being the fraction of a degree of longitude on Jupiter tlie:^»t 
■mil pass a meridian in one minute of time, supposing the rotatic^ n 
period to be that of the Bed 8pot. 

It seems quite evident from these observations that the spc — »t 
attained a maximum length some time in the first part of Octob^ 
1880. 

Though the observations are but eye -estimations, they havebe^^sn 
carefully made, and I think truly Indicate changes in tJie leng^t^Ia 
of the spot. 



Observed Length of the Great Eed Spot on Jupiter. 


Date. 


Lougtb. 


Eeuiarka, 1 


1880. 






Julyio . 


30-2 


From middle and /. end. Good. / 


17 ■ 


z6-6 


P. and/, single observations. / 


24 . 


27'5 


do. do. / 


39 . 


32-6 


do. do. 


31 ■ 


30-z 


do. do. 


Aug. J 3 . 


33-8 
27-8 


Image good. 


23 ■ 


27-9 


P. and /. ends single observations. 


28 . 


29-0 


From middle and/, end. 


3° ■ 


2g'9 


P. and /. ends single observations. 


Sept. g. 


28-7 


do. do. 


16. 


3i"4 


do. do. 


18 . 


29'6 


do. do. 


25 ■ 


28-6 


P. and/, each the mean of 3 observatioi»^'\ 


28 . 


29-3 


do. do. 


30 ■ 


3i'7 


do. do. 1 


Oct. 1 . 


3y° 


do. do. \ 


6. 


33-8 


do. do. 1 


7 ■ 


33-1 


do. do. I 




33'z 


do. do. 1 


13- 


31-3 


do. do. 1 




28-9 


do. do. 



N.J 


Carrcitpondenee. ZiS 


1 Dttte. Length. 


Bemurlis. 


L i38o. 




rov. I . 


31-2 


P. and/', each mean of 3 obaervatious. 


1 4-- 


xg-2 


From middle aud/. end. 


' 8.. 


3°-9 


P. and/, each mean of 3 obBeri-ations. 


lO ,. 


297 


do. do. 


u . . 


3o'9 


do. do. 


18.. 


310 


do. do. 


zo .. 


30-0 


do. do. 


22 .. 


30-0 


do. do. 


1 33 .. 


29-0 


P. single eat., /. mean of 3 observations. 
P. anaf. each mean o£ 3 obaervations. 


^. 2.. 


27-2 


5 ■■ 


26-3 


do. do. 


7 ■- 


28-4 


Prom p. end and middle, each mean 3 oba. 


1 9 -- 


28-9 


P. and/, each mean of 3 obaervations. 


|, 14 - . 


29-1 


do. do. 


, 31 ■- 


29-2 


P. mean of 3,/. single obaerration. 


' 1881. 

Ml- 7.. 


z7-r 




tar. 6 . . 


.6-5 


P. mean of 3 oba.,/'. single observation. 


oly 9 .. 


27-1 


P. and/, eaeli mean of 3 obaervations. 


16.. 
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From p. end and middle, each mean 3 obs. 


21 . . 


27-4 


P. and /. enda each mean of 3 observations. 


28 .. 


26-1 


P. and/ each mean of 3 observationa. 


fet. .4.. 


36-6 


P. and f. single obaervationa. 


OY. 5 . . 


27-2 


do. do. 


29 .. 


26-0 


P. and/, single estimates. 


J882. 
U». 23 .. 


26-6 


P. and/, single obaervationa. 
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&iyi2.. 


29-0 


Difficult. P. and/, single obaervationa. 


(Tanderbilt University 
^riUe, Tonn., U.S.A., 


baerratorj, -r^ -r, -r. 


8Ss, M«y 15. E. E. Bahkaed. 


Bayer's L 


eitenngofthe Conatellations. 


Jentlemeh, — 




An erroneous i 


ipreaaion has widely prevailed, and is atill 


96 found in many ev 


en of the most modem works on astronomy. 


t Bayer, m affixing 


Q-reek lettera to the principal atars in the 


ferent conatellations 


arranged them strictly in the order of 


« alphabet. Thus 


n Prof. Ball's well-known 'Elements of 


Itonomy,' we read ( 


chapter 3), "To the brightest star of the 


istelktion the letter 


was assigned, the nest brightest is denoted 


0, the next by y, a 


nd so on thronghont the alphabet." An 
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• -..- .-::.: i:. : : .. .'\ ..-.j; ::.-» mi-it^ -i-itiI .ill :he «:ar? ot 
.- .■.....-..': . :- -» -.■- ri-;i.;a-rii."' <".»?. r.: ri-i'-e :&•? earlier 
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.-.:.. ^ ..'. .".!. ... It.:.. ." *:rll;S r' I.'-d'rCl oLlaSis adjACen^ 

..■.-.■.-:.-.-; -; .- r.-a..^r:*zi ^eriimr." There 
.... "■, ".■.i*, i.-! *i.- poirLTrii 'I' a: bv Arago in hi 

. . i •-: ■ .. :.T. ■':..*. viz.. 'hat Baver did imifomil^ 

• ..." 

.-.J.'—" •!*-a.* :.. ra«:ii «.^j:i.*rellarion bv the letter a 
:: :'.- :;...'*j"i:..ir/ ::2Ti>: i: wa? in: and it w 
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'I.'i ■ '■.ro.' ..'. . .-rviori h:i^ ".--li to ^ome other suppositions which 
'Ar.'r.. .'. i- :.-... *':i -.'.4*.. aiv a", ori'.e se^rn to be unfounded. Thui 
1.1 .^I:■. < :.ri;.. >■."-■: a -[!-!-. :.'j-.i:i and valuable 'Handbook of 
-.'•:. ]iT;-.- ,\^*rij;.i.:riy ' -.« - r-ad • 3nl edition, p. 479), " It should be 
T".\u:t\\*< that, o'.urig ♦•::h».-r to careltiaan^-Tis on the part of Bayer, 
or to i^h: in ::►■•! in the hriL'htri».-«s of the particular stars, or to both 
f'jiii-,»s f-jiiibin'-fl, ihi-! alphab»rtical arrangement in many cases does 
not. fK'CiiFat'.-ly n.pn.'-!*rnt th»f relative brilliancy of the different 
Htar.-^ ill a conHt«.-llation.'' In like manner, under " Astronomy " in 
thf; now (ninth) <.-(Iition of the * Encyclopaedia Britannica,* after a 
Ht jit«; neiit that , in Bayer's ' Uranometria,' " each of the stars in every 
consW'liation is marked by a letter of the Greek alphabet, com- 
mencing witli the most brilliant, which is designated by a ; the 
Mfjxt most conspicuous is called /3, the third y, and so on," we read, 
" ^Moreover, whether owing to carelessness in the original lettering 
or to changes in the brightness of the stars, the order of the 
letters does iiot always correspond to the brightness, even in the 
same constellation." From the above, it is evident that no suc^ 
conclusion as either of these can be drawn. Perhaps one 0; 
the most remarkable instances in which the lettering is see 
at a glance not to follow the order of the letters, is that of th 
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three brightest atara in AquHa, y being evidently brighter than 0. 
But there ia no occaaton to foiijecture from this that any I'hunge 
of petativa hrightnesa haa taken place. Bayer reckoned both these 
two of the second magnitude, and appears to have arranged (3 
Ijefore y according to hia usual custom, simply becftuse f} in m the 
xieck o£ the supposed eagle, and y at the root of one of the winga. 
Tours faithfnilv, 
Blackhealli, 1S85, May 13- W. T. Ltns. 

Haliey's Cojael of i^iy. 

GENTLBMEy, — 

The emiaeat contemporary of Newton and the first to detect 
the periodicity of the tine comet of 1682 appears himself to have 
I discovered a small comet in 1717, though I find no mention of the 
:fect in Chambera'3 ' Descriptive Astronomy.' In recently looking 
through some very old numbers of the 'Ladies' Diary' (which 
«ontiun many records of ecli pses and other references to astronomical 
observations, which ai-e, I believe, chiefly extracted from the Phil. 
!I!rana.) I came acroas a passage in the number for 1717 as 
fbllowa : — "On Monday June loth [old atyle] of this year Dr. 
Halley discovered a small telencopical comet, whose plaice at 1 1 
o'clock that evening was ^17° 12' with 4° u' south latitude.'' Is 
any thing further known of thia comet ? In 171,1 Halley became 
Secretary of the Royal Society and in 1720, on the death of 
Fiamsteed, was appointed Astronomer Eoysl. 

The same publication T have been quoting says ;— " In this year 
[1718] from the i8th of January to the sth of February, new 
style, a comet was observed at Berlin by Mr. Christ. Kirk." Then 
follow the positions on i r nights and further remarks. In 
Chambera'a catalogue I see the discovery is attributed to Kirch, who, 
I suppose, is the same aa the Godefroi Kirch who on Oct. 26, 1699, 
had observed a faint comet in Argo visible to the naked eye, and with 
a motion sensibly southwards, but not redetected on subsequent 
nights. If Christ. Kirk, the discoverer of the comet of 1718, was 
a different person to the Godefroi Kirch referred to in Chambers'a, 
the latter is wrongly mentioned in connection with the discovery 
of 1718. 

If Mr. Lynn or Mr. Chambers could give ua any information 
on these several points, I feel assured it would be very interesting. 
^_ Tours faithfully, 

^Lsiutol, June 4, 1885. W. F. DeNNINO. 

1; 



Alteration of Bye-Law 12 of the R. A. S. 

;GmrTLEMJlH, — 

I beg to correct an error in your report of the Special 
leral Meeting of the Eoyal Astronomical Society on the Sth tnat. 
The eiaet wording of the alteration of Bye-Law 12, finally 
" ' ■ ' Lord Crawford and agreed to by the meeting is : — 
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probably not permit the completion of these observationB upon the 
original plan. The meridian circle has also been actively employed 
during the year, as well as the meridian photometer, with which 
141 series of observationa have been taken. The principal investi- 
gation now carried on with the latter inatrumeut consiats of the 
measurement of stars, the magnitude of which has been eatimated 
*''t each of the two obaervationa during the recent revision of the 
X^urchmuaterung. The number of such stars ia about eight 
thousand. Under the head of " Miscellaneous," Prof, Pickering 
mentions the obaervationa of variable stars which have been carried 
On at Harvard College, in co-operation with other observers ia the 
TTnited States. It would indeed be a misfortune to our science 
phould the operations of the Observatory be restricted in the way 
tti which Prof. Pickering appears to thiok is inevitable, and we 
hope before long he will Bnd himself in a position to prosecute 
^*i -various reaearchea referred to in this Report, with such asaist- 
*nce as may be considered necessary, ' 



S08PECTED VARiiBiE Stabs*. — Mr. J. E. Gore, already 

town for his labours in this department of Astronomy, baa 

^*ibliahed a catalogue o£ Suspected Variable Stnrs, which wiU 

fj*>iafatlesa prove most useful to amateurs engaged in observations of 

~«iB interestiog clasa of objects. The catalogue has been compiled 

»m various sources, including raauy observations made by the 

JJJthoF himself both iu India and (since October 1877) in Ireland, 

2^-»r. Gore's observations were made with a binocular iiceiirately 

^^'^vtgeit, he having found tbia plan preferable to that of putting 

E^e glass slightly out of focua, as is the habit of some observers. 

^-*t. Gould also eipreases himself in favour of the method of 

■*^^urate focussing. It ia considered, however, that the observations 

'***therto made of these stars have not been sufficient to place their 

^^riability beyond doubt. The magnitudes which have been 

Assigned to each star by different observers are given in the notes ; 

ftjld a glance through these brings prominently before ua the great 

^rvice which Dr. Gould has rendered to this branch of our science 

by the publication of the ' Urauometria Argentina,' a work which 

is of course the chief authority on stellar magnitudes and their 

Variations in the southern hemisphere. We notice that throughout 

the paper the author writes 'Ophiucii' instead of ' Ophiuchi,' 

and this occurs so often that it seems impossible to regaril it as a 

misprint. The catalogue, which contains altogether the places of 

773 stars reduced to i88o-o, ia accompanied by a map showing the 

distribution of known and suspected variables, and forms a very 

desirable supplement to the author's ' Catalogue of known Variable 
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Stakdakd Sopthbes CrHorscpoiJiE Stabb. — In the Introduction 
to Vol. V. oE tho Cordoba Observations, Dr. Gould f,'ive8 a new det^r- 
mination of the places of the 54 circumpolar stars which have 
been used for deterraiiiatioo of azimuth- error of the transit-circle 
during the progress of the observations for the liones and for the 
general catalogue. He considers that the time bos now arrived 
when these positions can be determined with considerable aixnirocy, 
and the computed value of the probahle error of each detenniaation 
shows how nillj these determinations may be relied on. Although 
the resultant positions are not quite identical with those used in 
reducing the aone obaervationa, yet their close agreement with the 
latter is sufHcieat to show that there are no sensible errors in the 
Oordoba results duA to inaccuracy in the adopted azimuthul devia- 
tions of the instrument. The dettnitiTe positions have been deduced 
from all the available obaervations of each star, including those of 
Laeaille. as reduced by Powalkyorby Henderson's tables, Johnson, 
Maclear, Taylor, Gilliiis, EUery, Stone, and the Cordoba results, 
down to 1882 inclusive for the right ascensions, and to 1883 for the 
declinations. I'or each star is given the final position for 1870-0 
and the corresponding proper motion, together with the values of 
the coefficients for referring the place to the Equinox of any other 
date i870-|-(, by the formula 

n=a,-|-A . (-I-B . (HC . ('H-D . ('+ &c.. 

with a similar expression for the declination. These arc doubtlesa 
the most accurate positions of the southern circumpolar atare which 
we possess, and their publication is another and very great service 
rendered to our science by Dr. Gould, We presume that they « ill 
be adopted in the various astronomical Ephemerides. 

OsaBBVATiONa OP Vabiasle Stabs in 1884*.— In this paper 
Prof. Pickering gives a concise hut clear view of the progress of 
observations, in Europe as well as in America, of this interesting 
ckss of objects during the year 1884. The following observers 
have co-opernted with Harvard College in this important branch of 
astronomical research, viz. : — Backhouse and Knott in England ; 
Duner, Hart wig, Safarik, and Wilsing on the Continent of 
Europe ; Eadie, Hagen, Parthurat, and Sawyer in the United 
States. Prof. Pickering gives a list of about 150 variables which 
have been observed during the year, with the number of nights on 
which each star was observed by the astronomer whose designation 
is attached to the number. It is hoped that observers of variable 
stars will continue to furnish accounts of their work during each 
year as soon as possible after its close. It is desirable that these 
accounts should be received at the Harvard College Observatory as 
early as February t of the following year. 
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Notes. 



AsntoifOMT Df CHsiaTiANiA.— A very luiidobie effort at teachi 
the general public practirailaatrououiy is being miide in Chri§tiatiia. 
An optician. Heir A. Olseu, haa erected a great retractor in the 
Koyai Park— in sisie said 1o be the tifth in the world —through 
which the celestial bodies can be observed by the public for a small 
fee, while expiauationa are given of their nature &c. The interior 
of the paiilion in which it is mounted la hung with celestial charts 
and diagrams, as weU as liewa of the planeta, the Sun, and the 
Moon, for the purpose of faeilating the object in view. The 
of the instrument was nearly £2000. 






TTiuiyEaBii. Time.— The Lords Commissioners of Council of 
Education have requested the following committee to advise them 
what steps should be taken with respect to the proposed change of 
time : — -Prof. J. C. Adams, The Astronomer Royal, Capt. Sir P. 
Evans, E.N., The Hydn^rapher of the Navy, Gen. Strachey, 
Dr. Hind, and Col. Donnelly, in accordance with their recom- 
mendation copies of the Eeport of the Delegates to the Washington 
Conference, and the resolutions adopted, have been sent to various 
departments of State, to the Koyal, Eoyal Astronomical, and 
Telegraph Engineers Societies, the Eailway Clearing House and 
various Telegraph Companies. My Lords state that these resolu- 
tions of the Conference appear to them such as commend them- 
fleives for adoption, hut before ao informing the American govern- 
ment they would be glad to receive the opinion of the various 
bodies. 



The Osforh UKrvEKsiTv OBSEHTATOEr. — The Annual Report of 
the Savilian Profesior of Astronomy to the Board of Visitors of 
the Observatory was read on June 3, Prom it we learn that the 
Professor's lectures both in theoretical and practical astronomy 
have been well attended by the students. In addition to the 
ordinary subjects of le::ture, it is proposed hereafter to introduce 
that of the theory of probability, and also to give two pubKc lectures 
on the somewhat numerous and curious passages in Polybius con- 
taining allusions to astronomy, and which bear more or less on the 
application of astronomy to chronology. Prof. Pritchard has been 
able to complete the construction of a subsidiary observatory 
for educational purposes. It contains the Simms Altazimuth 
belonging to the observatory and also a telescope of 4^-in. aperture 
mounted equatoreally and with clockwork motion. With regard 
to the original astronomical work carried out at the University 
Observatory, Prof. Pritchard states that the memoir on t' 
evidences of mutual gravitation among the components of 1 
Pleiades group has been published by the Koyal Astronomic 
Society. The completion is also announced of the photometB 
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oi The relAtive lustre of all stan yisible to the nnaided ere 
fr^.ci TQ-r ro'.e to lo^ south declination. A small portioii <rf this 
invr^rlirari'Mi ha? been published in the ' Memoirs' of the BJLS.; 
:: :^ propc-^rd that the complete work should be printed by the 
de'.r^a:e< o: th«^ University Press. Prof. Pritchard also refers to hi§ 
eianination of the relative capacity of the two large telescopes *f« 
ihe iransTnis^ion of light, a subject upon which he is still engaged. 
It nus: bv conceded that the Savilian Prof essor has made eiceUent 
iiae of the opportunities ^\hich hare been afforded him for origmal 
research. ai:d has explored fields which have hitherto been too 
ziuv'a r.rc^^teil in this countrr. 









Thi H \.aVasd Collei-tE CATALOGrE OF 1213 Stj^bs pob 1875.- 
V" u**«. x-rvTAi'.v '.arire number of typographical errors having be^" '^ 
i-5kvv-r*.v. v. :>.e dr^r issue of this Catalogue (' Observator^^^ 
W*; . \ ■ V : ; • . a second edition has been printed and distribut 
*":i \%'v.c-.* Ji : V :r?:rs hirherro found have been corrected. 



I vNv x A[0's>ncK Obsebtatobt. — This Observaton 

^».v. '.- - *. I'::.v7^i:v of Virginia, was opened bj publi 
vvv-: o; \ .:•. Vvr." ;j:. As sost of our readers are aware, thi 
V. ^ .>v- :■ * :i .\ :* N : \ a<H»<' s ail 04 .:ar oreal refractor of 2 6 inches aperture^^ 
; iv' :;•-. s*. Mr. I lav.der M"Comick. from whom the institutio: 
;:»'vv*N v.x • i::o. Uho d:r\LCtorship of the Observatory, held b 



T*, . 







l>\'. v'^' •/^•••v• Siv':v- -'i 



: i;io-.^ed with a sum of ^10,000 coUectec^"* 
V\ !»;;>! V- ^. ' N*.- :•'*.:: or. ; wlii.e Mr. W. H. Tanderbilt has given £^ 
*i:ri :vr v':iv''»»^\^*v:: 0: .ifccc. Prof. A. Hall gave the openin^^ 
axuiiVxVH v»;i *• I'-u* l:is:ruuic-:s arid Work of Astronomy." 




V rvMCKU'i'tv^N. hi No. oS, p. 222, we stated that Prof. 
SvlhvnivM h.ivl vlisvv\or\\i :\vo :iew variables. Beally only the firsf^ 
•a,u i-i \:kn.iMv* . thv^ >iv\v:Kl. a siuall star io*S mag., being used 




r\x^\ u \i; Pv'MKs. * vVI or Torw * claims the credit of the firs 
\\\x*k v'l iluMx* kUmuv'x tor a lv*i:*au engineer, M. Rovers, who laii 
.^wsU .k |»u'|o*i l»oi\»iv ilio M\v*s:«'r of the Interior in 1880. 




^ U»,^«. .vi,. * i,i\.*»»ix'» vM 1*1 I v, .^^>*rtuw and a silrer-on-glaaB reflector 
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c CepbeL 
d. 
Julv 2 '3 5, m, 
7-65, m. 

9'35» ^• 
1465, M. 

18-45, »»• 
2545, M. 
Aug. 355, m. 
1055, M. 
19-65, m. 
265:;. M. 

30'35» »"• 



UCephei, a. 

h m 



JnlT 



YariableB of Short Period. 

I W Bagittarii 
d. 

July 6-4, M. 

1 8*4, »». 

2 1 '6, M. 
Aug. 2*6, »j. 

13*4, M. 

25*4. m. 

28-6, M. 



4 13 33 

9 13 13 
14 12 

12 



SOBMri,*. 

h 11 

July 3 II 10 



'9 
24 12 

29 II 



Aug. 



Algol, m. 



July 5 

28 
iug. 14 

17 
20 



II 

13 

10 

^5 
12 



m 
46 
28 

17 
II 

o 



8 48 



U Sagittarii. 
d. 

jJuly 9*6, wi. 
12*6, M. 
Aug. 5-6, m. 
8-5, M. 



f| Aquils. 
d. 

July 23-4, M. 

30*6, M. 
Aug. 4*4, m. 

11*6, m. 



52 

32 
II 

51 

30 
10 



I 



^librSiiL 

h m 



IJdIt 



3 " 
8 II 

13 10 49 

18 10 28 

23 10 8 

28 9 47 



X Tauri, in. 
h m 
Aug. 12 15 45 

16 14 37 
20 13 29 
24 12 22 
28 II 14 



Aug. 



5 
12 

19 
26 

4 
II 



18 14 
25 14 



9 3^ 
9 12 

8 46 
8 20 

IS 4-5 
19 
53 
27 



IS 



U Ooronae, »•• 

h m 

July 13 14 ^ 

20 II 5^ 

27 9 33 

Aug. 13 IS -4-9 

20 13 3^ 

27 II ^4 



Astronomical Memoranda, July and August 1885. 



Equation of Time 
(Sun (^ter Clock), 
m 8 m 

July I, 3 34 Aug. 1,6 

II, 5 13' II. 4 

8 I 21, 2 

6 1 31,0 



21, 6 



31 



July 



Aug. 



Sun 



5 
10 

15 

20 

25 

30 

4 

9 

14 

19 

24 
29 



• • • • 



Kises. 
h m 

.15 53 

.15 58 
.16 3 

.16 9 

.16 15 

. 16 24 

.16 31 

.16 39 

.16 47 

.16 54 

•17 3 
17 II 



8 
2 

53 
5 



Set8. 
h m 



8 
8 
8 
8 

7 

7 

7 

7 

7 

7 

7 
6 



15 

13 

8 

4 
56 

49 
42 

33 
23 
14 
3 
53 



Sidereal Time 
at Mean Noon, 
m 8 

38 49 



h 
July I, 6 

II, 7 18 14 

2T, 7 57 40 
31,8 37 5 



Aug. I, 

II, 
21, 



h m 

8 41 

9 20 

9 59 



31, 10 39 



Position-angle Heliogr. co-ordinates 



of axis. 



centre of disk. 



Lat. 



359 
I 

4 
6 

8 

10 

12 

14 
16 

17 

19 
20 



29 
46 

I 

14 
22 

26 

25 
18 

5 
44 
17 
41 



o 

+3 

4 

4 

5 

5 

5 
6 

6 

6 

6 

7 
+ 7 



34 
5 

34 
I 

26 

49 

9 

27 

43 

55 

5 
II 



Long. 

O I 

55 18 
349 8 
282 59 
216 49 
150 40 

84 33 
18 26 

312 19 



246 

180 

114 

48 



13 
9 
4 

I 



f 



I 


WAatrojtonUcal Memoranda 




" 


255 ^ 


i 


1 Planets for July i8S$. 










net. 


R.A. 


Dee. 


DiAui. 


Bum 


Tr. 


8«l>. 






h m e 






h m 


fa ni 


fa m 


!ury.. 


7 3 23 


2; 17 N. 


5-0 


ifi 8 


25 


8 4S 






8 28 45 


20 54 N. 


S-4 


17 17 




9 8 






9 3^ 3 


IS .7N. 


6-0 


18 21 


I 38 


9 f 






10 26 36 


9 10 N. 


7-0 


ig 1 


I 49 


8 39 




Us .. 


7 50 iz 


22 22 N. 


lo-a 


17 5 


I II 


9 20 






8 41 3^ 


ig 49 N. 


IO-4 


17 34 


I 23 


9 14 






9 30 5^ 


16 21 N. 


IO-6 


.8 7 


' 33 


9 2 






10 18 10 


12 10 N. 


lo-g 


18 36 


I 41 


8 46 




s 


4 29 13 


21 48 N. 


S-o 


13 45 


21 4g 


5 S6 






4 58 57 


22 49 N. 


S'O 


13 28 


21 4'> 


5 S3 






5 z8 36 


23 29 N. S'l 


13 13 


21 30 


5 48 






5 SS I 


23 48 N. 


5-2 


13 I 




5 40 




Iter . . 


10 ig 17 


11 35 N- 


31-0 


20 35 


3 40 


10 43 






10 25 S3 


10 56 N. 


30'3 


30 5 


3 7 


10 7 






10 32 s6 


10 14 N. 


29-8 


'9 35 


2 35 


9 31 






10 40 zo 


9 3° ^'■ 


29-4 


19 6 


2 3 


8 S5 




ffn .. 


S 57 27 


22 31 N. 


14-7 


«S 


23 15 


7 z8 






6 73 26 


22 3. N. 


i5'3 


13 24 


21 33 


5 48 




ntiB .. 


11 57 49 


I 2 N. 


3-6 


23 5 


5 18 


11 27 






12 1 31 


36 N. 


21 13 


3 24 


9 31 




tune. . 


3 31 7 


17 18 N. 




13 13 


zo 49 


4 29 






3 33 SI 


17 27 K. 




II 17 


18 54 


2 35 






Flaiietsfor A,i<iusl 1885. 










■eury.. 


!□ 30 47 1 8 34 N. 


7-0 


ig 4 


I 50 


8 3^ 






11 2 41 


3 20 N. 


8-2 




I 42 


8 2 








4> N. 


9-8 


18 56 




7 18 






10 49 19 


2 s6N. 


10-6 


«7 S2 


10 


6 zg 




IQB . 


ro 2B 47 


II 43 N' ii-o 


iS 33 


I 42 


8 44 






" 813 


6 58N. 11-4 


19 12 


1 48 


8 z6 






11 S2 31 


I 54 N. II-8 


19 42 


I S3 


8 6 






IZ 36 19 3 168. 12-2 


20 13 


I 57 


7 45 




» ... 


6 57 23 49 N. ■ S'z 


13 ° 


21 19 


5 39 






6 29 56 1 23 46 N. s-s 


13 50 


21 8 


5 29 






6 58 30 ■ 23 24K.I 5-3 


12 42 


20 57 


s 15 






7 26 r ; 22 44 N. S"S 


12 35 


20 46 


4 59 




am . 


6 13 55 22 31 N. 15-3 


13 21 


21 30 


5 44 






6 26 51 22 25 N. 15-9 


11 36 


19 45 


358 


J 


(tune. 


3 33 SS '7 27N.1 


II 13 


18 50 


2 31 


'S 




3 34 46 17 28N.I 


9 16 


1653 


03^ 


i 


[^_^^J 



:5»5 



jL-t^'it 



IT IP 



-SIQIUSSCGZL 2*"' zr' "F- 'i. 



s .- 



. 7e Jiudt*. 



: 2 






:i — _LJ4;. : : ff Am.:; i= 



A :: 2 : 



■■-rf 



^ 

^ 


-J 


-L 


1 


ij. 


C 


« 

• 


^ ^ 
^ 


2 * 


I • 


-'t?3 




I I 


1 


ii 


- "9 


« 


ir 


- _2 


« 


-tf 


:j. 


« 


4b ^ 


. « 
^ 


9 


4= 

13 



r J 


II ^, 




12 J 


Ti^ 


12 49 


JI 


^3 41^ 


j2 


1435 


^J 


15 37 


^4 


n*?f 


2? 


647 


26 


7 I-' 


-1 


7 37 


2S 


S 2 


-9 


S 2S 


3- 


3 56 


31 


930 









-^^- 3*9^ 55" I-**^ Qnirler. 

iz z 14 XewMooii. 

17 I 47 First Quarter. 

2 5 ? 2? Full Moon. 



. »i* 



.. \ 



v^;^: 









,'l 



-'% 



. •.■■■'*. 



?cir. 



•- '^. _ ■*. 



: ••:' -i' rut :55?. 



Vi^ rtaa;:. »••£■'•* S«Ap. Azude. 



«* L..^ . A « • 

■v - • - • 

» « •I-'.-.--- : -• 
a >. V •i ..--•- .— 

B.A.C. :^2f 
K.V.C. f257 . 

RA.C.C2-:2 . 
,• ^fi:::Arl: . . 
07 Av^UArli . . 



T • * — 

^ 2 , 



Z C5 

5 3- 

I 3r 



2 i 

^ 35 
7 9 



i:> 

1 = 5 

17 
169 

137 



12S 
114 



a m 

5 59 
c 27 

2 I 

I I 

5 56 
^ 35 
15 
39 
9 



3 

3 
8 



297 

179 
236 

335 
214 

238 
291 

256 

286 



4 



lUo K.V. and N.P.D. of Planers and the Solar Co-ordinates are 
j;i\ou lor lirwuNMoh Mean No>a: in all oases Greenwich Mean 
I'lmo is iisod, nx'kouinir tro'^n nvwn to noon, as in preTious years; 
tUo ;u»AiU^ for Ooi'ultatious are reckoned from the apparent Is, point 
u»\\tii\w tho right of the Moon's inverted image. 



THE OBSERVATORY, 

^ HONTHLY REVIEW OF ASTEONOMYI 

L 

I^IOO. AUGUST. 



Biela's Cornel, the Meteor-shower of November 27, 1872, 
and Comet f l%9i {Dennint/). 
^TowAans the end oE November of the present year the drcu— 
^tsQcea appear to be extremely favoarable for a recurrence oE the 
Wow meteors from Andromeda, which formed such a very fine 
pUsplfty in 1872, and which had been previously observed by 
pBrandes on December 7, 1 798, by Paul Flaugergues on December 6, 
J^SjS, and by Heia at Aii-la-Chapelle on December 8, 1847, If 
Siela's duple comet still exists in any couaiderable degree of con- 
lilenBation, and if it has preserved nearly the same orbit as during 
■be years 1826-52, it should be in perihelion only a short time 
niefore the Eartb crosses the node, and the conditions for a 
ftoeteoric display are even more auspicious than in 1872 ; but the 
■question is whether planetary perturbations have so disturbed the 
jprbit as to materially alter the periodic time, and otherwise modi' 
ffied the elements as to render the meteor- shower no longer visible, 
•t least in its best aspect, from the Earth. There was no sign of 
iflie shower in 1879, and the ensuing November ought to definitoly 
»ettle the question as to its continued existence. Eor my own part 
ij. do not beheve it can possibly recur, notwithstanding the circum- 
^irtances are so good, my impression being that the orbit was 
idisturbed in 1872 ; and it seems a fair conjecture that the eomet 
'iflvcovered at Bnttol on the ■nwming of October 4, 1 88 1 , was really the 
gateteor-eJoad thraugh whwh the Earth passed on the nu/ht of Novem- 
ber 27, 1873, and that meteor-eload itself is admitted to have 
Bepresented the remains of the apparently lost eomot of Biela. 
[ As the epoch of the expected met«or-ahower ia now drawing 
Sear, the question of ita appearance and the fate of Iliela's comet 
nrill be much discussed, and I am anxious to mention the facts 
(which have led me to sug^st the identity of this remarkable 
[Qomet with that discovered at Bristol. 

I. I, On the night of November 27, 1872, the number of meteors 
e so great, that there is no doubt the Earth was involved with 
train of Biela's comet not far from the nucleus. The comet 

TOt. Till. 



fti"'j-: jis~— au^tt- Ur 1:05- accrsizz x« isaxESiaL act ^ 

U^TTv T-jk :."r;;;r::" r.: r 'jTr ;r ±fc mraiuar -rnma. nnr 311c ft 
•.''ij^. -JUL T:::..:r»;v: i-.-n 1:.- iv^ziii c: titt Zic^ ? "laaL 



.sr -^-^r-e::- 



»i .'■' '-r — ... T".niL I -3131:. mrir, "RHSi^nni! snmsir 
•.'\tzit^ '»■ ■. -. s*' \' -u^-rs" i» rs-iisjci iitairr' ITie jric itiaff- 

'. ■.»uk»' ." :•:•: vui ••:TiL:»:rirL in.' yi^^^aiiiTer ri c rv"— 57"*^ 
ru* -.i.'v -.r T?Ui:r-.Lr:ii:* . tiki "rut jmuhi: ^afifse?- ri-t TT.-gv^ ^ 

'.'•-.v.: f.i: i:iT ru'jjxJLr.-y.^Jzr. -* -r- tiirii:^'^ il~*E«iiT: z"- —54". It 

I'.'i VI.* ...ra- jrtL: Li Tj..!-: :: Z^e-jL * ^rn-rc it -br dr<«:endiiig 
;.-.< .^ -•.-.■-/ .ri T.-.e ^•>.:::i.* ltt l.t izfr^^^T i» rZirT -are-I can he. 
Vi^-'t ^::^r_i-' ir^^ii^i: i : • - - :.i~.* -«* ils,: r.:n-xri It Mr. W. 
h ?1 — i-.r:.' - :.:* i..:- i..f,:-.*.:- - Cii.rTiiiMir/ Jandirr 1SS3) 
^: rl^ C— r:/ :--:.:l::.r'L Ir ^zr o: i?.—V ir :o an accidental 
';:r --r^t:&:.'>:. Hr 5.175 — -l: :? :—.:.:* m. rrnark :hat thelongi- 
t-^Cf: of tZr: ajj-vrLiji^ r. ..ir if Tiii Mi^Tr oirTCspoiids almost 
';xa/rt:v -.v::h thar of :L^ irsiTrLiir.^ - i-ir or Bieji's comer." This 
!att^;r I'-zngitude i* ei-rL cj L^. ll-iVzG^i for the mean equinox of 
1^52; as 65- 51 2; . >t. P.i::iner ^Iv^ the ascending node of 
Comet / 1 88 1 as 6 f - 5 2 2 -c 4 iL-iran equinox of i SS i \ and adds : 
" Of course no great iniporancv: caji b^e artached to this similarity of 
longitude, for if the number or kiJO\\-n comets be increased 
suiRciently, some such coincidenors must of necessity be obsen'ed. 
It adds, however, another point of interest to this particular 
comet." 

5. The period of Comet / 1881, according to Mr. Plummer, is 
3235 days, and Dr. Hartwig's, published in the Astr. Nach. No. 
2405, is almost identical, \iz. 8*8335 years, or 3226 days. The 
perihelion passage occurred on September 13,1881. Now I cannot 
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but regard it aa a moat aigoificant fact, that the interval lietweeu 
the great ineteor-ahower of November 27, 187a, ant! thv [jorihelioii 
date of Comet/iSSt is 3211 days, agreeing almost exactly witU 
*be computed period of revolutiou ot the latter. Aiid if ibe 
Perilielioa of Comet/ 1881. as derived from the orbit asHigiied by 
^. PJummer, occurred a few weeks prior to its nodal jMiaaage iu 
November 187a, as it unquestionably did, then the done character 
*^ the agreement is even more striking. 

6. It is impossible to conceive that Comet/ iSSi being so bright 
^Dld have escaped observation before its retitrn in i88i,had it 
been, observable under the same condition of orbit and aspect, 
ilither Tempel, Wiunecke, or Coggia would most certainly have 
<iBcO¥ered it. Mr. J. Bitchie says ('Science Observer,' vol. iii. 
p. 94): — " Denning's comet could have been seen here [Boston, U.S.] 
M month or more before discovery, being then more favourably 
situated and brighter. In the southern hemisphere it must have 
been visible as early as July, and on August 18 it was within 
11,000,000 miles of the Earth, and its brilliancy was equal to forty 
or fifty times that at discovery, and in fact easily visible to the 
naked eye." Mr. Hind gives an ephemeris in ' Nature,' vol. xsv. 
p. 567, from which it appears that on August 4 and 6, 1881. the 
comet was rapidly traveUing northwards among the stars of Argo 
Navis, and was fully 28 times as bright as on the date of its dis- 
covery. It is evident from this that the com,et is a very conspicuous 
one and comes extremely near the Earth ; " Biek'a eomet alone 
approaches closer to the Earth's orbit." We are therefore justified 
in assuming that the path of the comet as derived from observations 
in i88i was a new one, and that it could only be referred to the 
action of planetary perturbations upon some previously known 
comet, reaiutiug in a great change of orbit. Upon no other thesis 
caa we satisfactorily account for the fact of its non-detection 
io previous years. 

7. The aphelia of the short-period comets are grouped near the 
orbits of the larger planets of^ our system. The feature is very 
decided, though perhaps not satisfactorily accounted for. Comet / 
1S81 offered adistinct departure to the rule, and " indicated a mean 
motion differing considerably from that of any comet yet observed," 
This anomaly of orbit coupled with its small inclination would also 
suggest that the comet had been recently passing through some 
vicisaitudea and disturbances from one or other of the planets 
which it may have closely encountered. 

To summariae the matter as briefly as possible, I beUeve that 
when Biela'a comet encountered the Earth on November 27, 1872, 
it most have been violently disturbed and the orbit enlarged to the 
eitent of some Soo days in the periodic time, the average of the 
four revolutions between the perihelion of February 27, 1827, and 
September 23, 1852, being 2434 days, whereas the period of Comet 
/ 1881 is some 3235 days. And the perturbation must have been 
Buck as to bring about a reversal of the nodes. If these chai 
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wete imprewed opmi the chief caodenntMni of Bielu's meteor a 
then it would certainlj sppemr that the Mimet vhich I first saw in 
Leo on October 4, iSSi. uas really the repieseatatJTe of the great 
meteoric display of November 27, 1872. obeeired at Bristol and at 
manj other stations in England and abroad. 

The fact of the coinoidence in the nodes in I»ag. 65°, and in 
the period elapsed between the meteor display and the perihelion 
of Comet/ 1S81, with the computed period oi the latter from the 
obHerratioTis betreea October 5 and Xorember 19 of that year, 
coapled inth the ctnnunstance that no auch orbit had been dednced 
for any comet previously obseryed, is verr Bnggestire, and I trust 
the question of identity may now be critically investigated. 
Pogson's comet of December 2 and 3, 1872, discovered near 
Centanri and supposed to have represented the receding meteor 
group, lends additional interest to the subject. 

Toe perihelion passage of fiiela's comet at its first-recorded 
apparition in 1772, when it was discovered by Montaigne occurred 
on February 19 of that year, and its average period during the 12 
revolutions which it performed up to the last observed return in 
1852 (perihelion September 23) was 2453 days. If planetary 
perturbations further retarded the period a few days (making it 
about 2465 days) during the three following returns, which were 
imobserved, the comet would have been close to its descending 
node as the Earth crossed it on November 27, 1872, and the great 
meteor-shower is at once explained. A review of the conditions 
of such an encounter would suggest considerable disturbance of the 
comet's path, and the probability that the orbit of Comet/ 1881 
may have been imposed upon it, or, rather, upon one of its parts. 

In presence of the doubts respecting Biela's double comet and our 
ignorance as to the exact extent of the perturbations to which it 
may have been subject, it is impossible to say whether there will 
be any prominent meteoric display next November. According to 
Prof. Jiewton, who discussed the several showers of 1798, 1838, 
and 1872, it would appear that the meteor-stream of this comet is 
distributed along at least 500,000,000 miles of the orbit ; but this 
conclusion is based on the assumption that the comet had passed 
its perihelion early in September 1872, which is extremely doubtful 
and certainly not supported by obseryed fade. Moreover the 
displays of 1798 and 1838 were trivial in comparison with that of 
1872. In 1798, December 7, Brandes, observing neiw Hamburg 
in Germany, relates that 400 meteors were counted in a few hours 
in half of the sky. New two observers are necessary to command 
h^f the heavens ; and adopting three hours as the interval of obser- 
vation, and allowing 12 meteors pec hour as belonging to minor 
contemporary showers, we get an horary rate of about 55 Andro- 
medes tor one observer. In 1838, December 6, the shower was 
described by M. Bouvy, assistant at the Observatory at Brussels. 
Meteors were four times as nmnerous as on an ordinary night, so 
that the hourly number (deducting sporadic meteors) would be 
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about 36*. In 1847, December 8, Heis witnessed tLe shower, but 
it was by no means a rich one, fur in 5^ hours he counted 152 
meteors, of which about one fifth were Andromedes, so that tho 
rate per hour wa* about 6. Tbese several displays were incom- 
parable with the grand phenomenon of November 27, 1872., 
Between 5" go" and 9" 15" that night Mr. E. J. Lowe estimated 
that, in a fourth part of the sky, 13,470 meteors fell. This is 
equal (o some 3940 per hour for one observer I 

Whether this system was so disturbed by contact with the 
Earth on the latter occasion as to have suffered considerable modi- 
fication of orbit must be settled by further observations. If there 
is no sign of the meteors at the important time in November neit, 
could hardly have stronger evidence that some such change has 



really occurred. 
Briatol, June 1SS5. 



\V. P. Dbnkiuo. 



Appbndii. 

Mr DEAB SiB, — 

Yonr letter, received this morning, was so interesting, I set 
to work at once to examine the matter more closely. The coinci- 
dence is even more striking than you suppose. 

In the enclosed diagram I have drawn, roughly, the portions of 
the orbits of Biela and of your comet which lie near perihelion 
projected on the plane of the ecliptic, i. e. the plane of the paper. 
The point occupied by the Earth Nov. 27 is marked at ee'' of 
heliocentric longitude, and as the descending node of Biela's 
Comet. 

DBnniDg (iSSi /). Biela 1851. 

T..i88iSept.i3. Sept. 28. 

IT iS°36' log" 8' 

(J 65 5? 245 51 

T-C 47 '(> 233 17 

T-!S 43 17 

i 6 50 (direct). 12 33 (direct). 

log 2 9-86090 9"9348o 

e o'8304i 0-75592 

!*■■ 3235^= 8-8562 Jul. year. 2418'' =6 6197 Jul. year. 

The long, of the perihelion of your comet is ig° and the perihelion 
distance -726. The inclinations of both, being small, are 
neglected. 

23-7 days after P.P. your comet would arrive at its ascending 
node, at which lime it would be only about -136 from the Earth 
(and Bomenhat nearer to Biela'a node) towards the fcSun. This 

• The apparent excess of shooting-Blars an this nigbt and on Dec. 7, 1798, 
snd Dee. 8, 1847, may have been due to active BhowePB of Geniinids niid (C) 
Taurids, common to Ibis ennch, and which uEimlly liaie tbe effect of raiuD j 
the hoiBij numbers la an abnormal flgure. 
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would make it iu its asc-ending node on Oct. 7, that is 3236 da-ya , 
after 1872 Kov. 27. Plimimer's period is 3235 + 10 days! IXt 
is probable tbat on the 27 Nov. 1872 your comet was very n^».^LT ' 
the Earth, and mixed up wWi the meteorir, g/uiwerg ! . 

If we sunpoBe that one of the constituents of Biela'a Coi»r» ^t J 
passed BO close to the Earth on that day as to have its oc-t*!! J 
violently disturbed (that is, if its inclination H'as altered ig'^ora ■=*°i I 
' 1 retarded as g : 6 about, and its line of apai«:3.ea 1 
advanced in longitude go°), it would become identical nith y«::»x^r \ 
comet. The tevereal of the node is a necessary consequence of 
altering the inclination of Bie!a more than 13' through zero. 




e attraction of the Earth could only be relatively very greiit 
for n few hours, owing to the great velocity of the comet while 
overtaking the Earth, so that it is very doubtful if bo great a dis- 
turbance could take place. In 1874 your comet remained for 
many months near Jupiter, and must have been mucli perturbed. 
"We know for certain that the Earth produces no sensible dis- 
turbing effect upon the meteors of Nov. 27, because their radiant 
is identical with the Bieia cometie radiant. Tliat, however, proves 
nothing iu point ; because the meteor^paths are directed so triil 
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to the centre of Uia Eulh (tbe octnol rodiiu of the Earth being 
only -000045, ""i*! ^'i'* would be the maximum distance for meteors 
90° from tbeir radiant) that tlie Earth's uttraction would 
slightly accelerate their spend, not bend their tracks. 

The difficulty about Biela having " touched the Earth " on . 

N"oY. 27 is that if it did so it was 12 weeks behind its snppi ^ 

place. As far as I know, no one has yet computed the pertiirbationfl 
<>etween 1S52 September and 1872 November. It may turn out 
tha.t the comet might have been retanted iz weeks in the five 
complete revolutions. Pogaon's Comet remains a stumbling-block, 
for* i( Biela'a Comet had the new orbit imposed upon it and was 
^'■Q mediately brought up to the north side of the plane of the 
^^liptic, Pogaon's Comet would have been similarly acted upon. 
:^c>gaon'B Comet, however, had not certainly passed ven/ neai' the 
:^s^rth, and therefore might not have been so much perturbed. 
^^is comet might have been sufficiently perturbed to appear " off 
*«« track " of Biehk. It is altogether an extraordinary problem. 
Yours very truly, 
W. P. DenntTiff, Esq. Q. L. Tupman. 

Con^ Boad, Harrow on-the Hill. 



Cornel-Meteor Radiants. 
ifiLOW will be found a list of Comet-Meteor Hadiants and Dis- 
Lnces which I have calculated from the orbit elements of recent 
Comets. 

The present list includes the radiants of all the principal comets 
that have appeared since the firatof 1880. The only oaes omitted 
'tare some three or four faint ones of short period which have already 
tieen included in previous lists. 

The first column contains the current number j the second gives 
■the designation of the comet by the recent method in the order of 
■perihelionpassageof the year; the third, the discoverer ; the fourth, 
'the day of the l^rth's passage through plane of comet's orbit ; the 
'fifth designates tbe nearest node; tbe sixth, the distance of this 
.node from the Earth's orbit in the order E— r, the Earth's distance 
from the Sun being taken as unity ; the seventh and last column 
igives the radiant-point for the given date. 

If, as is generally accepted, comets are formed of meteors, or, 
ftt least, have meteors travelling in the same orbits with them, we 
may be able to identify some past or future showers with some of 
the comets of the last few years, which has been a period of so 
mucli cometary activity. 

Allowing for the lateral spreading of meteors in their orbits, we 
■ee there are several comets whose meteors we should be liable to , 
encounter, the most noteworthy case being that of Comet i " " 
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where fhe distance from the Earth at node is less than three 
millioa milea. 
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M)(es on some of Flamtteed's atari, 

I the ' Philosophieftl Transactions' for 1783, Sir "W. Herschel 
«es Home remarks with reference to stars which he conaidered 
L probably chanf!;ed in lustre since Fiamsteed's time. A few 

rarks on some of these supposed changes may be of interest, 
1) Sir W. Herschel says, " i Delphini is inufh hirger than « 
biDgh marked by Fhimsteed of n less magnitude). In his 
■anates of relative magnitude, however (Phil. Trans. 1796 nnd 
p^), be estimated 1 just perceptibly less than k, and equal to 
Pelphini. i has been suspected of variation by Franks, anc 
S- 633 of my Catalogue of Suspected Variable Slurs, wh 
itber details will be found. In August 1875, I found 1 aboDt t 
ignitude fainter than e ; but in August 1876, August 1877, i 
Sober 1879, I only slightly less than e. 
|{ 2) Hersehel says : — " S Canis Majoris is larger than /3, and yet 
■narked to be less.'' In the Harvard Photometry 3 is 1-85 and 
fc'oi, or only o-i6 m. in favour of L The estimates (a'j and 2-2) 
Ue ! I step/niiKer than/?. At Cordoba 3 was estimated z-i and 
[■a'a (' Uranometria Argentina,' pp. 19G, 197), so that modem 
nmates mtdce the stars very nearly equal in brightness. Illam- 
ped's low estimate of ? was probably due to its great southern 
teHnatiou, In January 1876 and February 1877, in Northern 
Mia I found /9 slightly superior to 1.- Orionis (2-22 H.P., and 2-3 
iA.). i is a suspected variabio (No. zo8 of my Catalogue). 
M3) Herschel says ; " K Delphini is larger than £, though placed in 
it inferior order." S was rated 3-4 by Sufi, and e 4-3. They 
bn both rated 4 m. by Argelander and Heis, and both 3-4 by 
Kiuzeau. The Oxford measures make e (3'S6) about one magni- 
k^e brighter than Z (4'S9), while the Harvard measures make the 
iSeretice less than half a mi^nitude in favour of e (4'!3 and 4*57). 

^ discordant estimates seem to show variation in one or both 
In August 1876 I found " e slightly brighter than I," 
f(4) Herschel says :— " The ist and 2nd Hjdrai are noted byFlam- 
a being of the 4th magnitude, whereas they are now only of 
or gth. It is remarkable that the 3Dth Monocerotis, which is 
hmted between them, has retained the order assigned to it by Fl, 
id being of the 6th magnitude serves to point out the change of 
p other two in a very evident manner." Now 1 and a Hydne 
tee estimated 6'2 at Cordoba, so that Herschel's estimate of their 
■gnitude was as much below their present brightness as Flam- 
feed's was above it. 30 Monocerotis, called C Hydras by Govild, was 
Umated 3'S at Cordoba. It was measured y^i at Oxford and 
"■fiat Harvard. It has been suspected of variation by Franks, 
o rated it only 5 m. in January 1878, and Herschel's estimate of 
L. seems only explicable on this hypothesis. My own obaerva- 
B in 1884 vary only from 3-8 to 4-0, but the period may be o 
(many years. 
'5) With reference to stars in Draco, Herschel says : — " The 
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change In the tuagnitiides of the jtst and 54th Drocoois is veiy 
striking, these two stare being just the contrary- of what they are 
marked in Fla[a3t«ed's Catalogue- The 31 at from the 7th is in- 
creased to the 4th ; and the 34th from being a star between the 
4lh aud 5t]i is reduced to one of the 6tfa if not the 7th magnitude." 
These stars are 4*' ^^d <p' Draconis retipectivelj. 1J1' (31) was 
rated 4*5 by Keia, and was measured 4-S4 at Oxford and 4-52 at 
Harvard. OemmiU suspects slight variation. It is a wide double 
star. \j/' (34) was measured 5*56 at Harvard, or about i magni- 
tude less than 1^'. 

(6) lierachel says : — " The Gznd Arietis is of the 5th magnitude, 
though only marked of the 6th." It was rated 6 m. by Harding 
and Heis, and was measured 5-59 at Harvard. The Harvard 
measure shows that the star might pass for a bright 6th, It is 6 m. 
in Harding's Atlas. 

(7) Herschel says: — "The magnitudes of the 12th and 14th 
Lyncis are just the reverse in the heavens t-o what Flamsteed has 
marked them. This denotes a double change of a star from the 
5tli to the 7th, and from the 7th to the 5th." Both Harding and 
Heis give 12 as 5 ""■. "■id 14, 6 m. 12 was measured 4'68 at 
Harvard, and 14, s'39 ; so that if Flamsteed's observations were at 
all correct, some change must have taken place in the relative 
brightness of these stars. 

(8) Hersohel says ; — " The 38th Persei, marked of the 6th magni- 
tude, is increased so oa to be equal to and e of the 4th. Also is 
less than t, contraiy to Flamsteed." 38 (o) was measured 4*47 at 
Oxford, and 4-01 at Harvard ; d 4'26 at Oiford, and 4'24 Harvard : 
K 4*08 Oxford, and 3^95 Harvard ; and r 4*07 at Oxford, and 3'97 
at Harvard. Here the only difference worth noticing is in the 
magnitude of 38 (o). It was rated 3-4 by SuG, 4 m. by Arge- 
lander and Heis, 4-5 by Honzeau, and 4-8 in the ' Durchmusterung,' 
so that perhaps some variation may be suspected. 

(9) Herschel says ; — " £ Ijeonis in Fiftmateed's time was of the 
4th ; but it is now less than a star of the 5t'h magnitude." This 
star has been suspected of variation (No. 288 of my Catalogue). 
It was rated 6 m. by Sufi and Argelander, 5-^ by Heis, and 5-4 
at Cordoba, and it was measured 5*2 at Harvard, My observalaons 
in 1884 vary only from 5-5 to 5-7, 

(10) Herschel has some notes " On stars newly become visible." 
He says : — " Near Lacerta's tail end is a star o£ between the 4th 
and 5tb magnitudes, not mentioned in Flamsteed's Catalogue, 
though the lat Laoertje, not far from that place, is recorded. It is 
so easy to be seen with the naked eye, and in a spot where but few 
of that m^nitude are near, that we can hardly account for its being 
omitted if it had been' visible to i'l. Its colour is pale red." This 
star seems to be identical with No, 607 of Birmingham's Catalogue 
of Hed Stars, which has been suspect-ed of variation by Secchi (No, 
683 of my Catalogue). It is 7765 B.A.C. and was rated 5 m, by 
Heis, and measured 4-65 at Harvard, The observations in Bir- 
mingham's catalogue vary from 4-5 to t^. I estimated it 5*3 on 
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Octobers, 1879., This star Beenis worthy of further obsen-ati on, | 
It VAS probably faint at the dat« of ElantBteed'e obaorvatioa. 

(11) Herache! saye :— " A cousiderftble star in n direction fro 
the S8th Geminorum towards the 619! is not to be found in 
colour ia red." This seems to be Lalaude 14620 (6 m,)- It i 
inUarding's Atlas, 6 m. Ai^Iander and Ueis, and it was nieiuured 
5'57 »t Harvard (H.P. 1415). It is not in Binnlngham'a Catalogue. 
(ijJUerachel says: — " A star of considerable magnitudfl pre- 
cedingthe ist Sqnulei is not contained in Flnmsteed's catalogue. It 
isddoable star of the first class, the fiist of my second collection, 
where measures of it will be found." This seeras to beS2735 = 
LL 40444-g (7 m.). It was rated 6-5 by Heis, and was measured 
S'9o »t Harvard (H.P. 3677). 

[ij) Herscbel says; — "A considerable star folJnwing the 1st 
Sflitantis and another following the 7th are not inserted." With 
wference to the first of these, the only star which seems to suit 
Hargcbel's description ia a 6 m. star shown in Harding's Atlas 
about 2° following i Sestantis. This star is not in Lalande's 
Gitalogue, but is idmtical with DM. 7", ziSi ( = 3336 B.A.C.), 
rated 6 m. by Argelander and Heis, 6-3 at Cordoba, and measured 
5'98 at Harvard (6'a estimated). The light would therefore seem 
to be eonatant or nearly so ; but it is worthy of remark that closely 
south following this star, M. Borelly has recently discovered a star 
Tariable from 6 to 9 m, 1 cannot identify the second star referred 
to by Herachel " following the 7th ;'' but about 1° nortli foUoniini/ 
7 Sestantis, Harding has a 7 ra. star marked with a line under it, 
which is not in Lalande's Catalogue. I failed to see any trace of 
fbis star with a binocular field-glass on the following dates :— [877, 
February 18 and May 14; 1878, March 9; and 1885, February 14. 
(14) Herachel says: — " Between i3 Cancriand JHydrs ia a very 
considerable star, not marked by Flamateed, though its situation ia 
Tery remarkable. Aa the constellation of Cancer contains so rich a 
collection of very amall stara, it ia to be wondered how a star of 
giioh consequence could be omitted, if it had been visible in Fi's time." 
Thia seems to be Lalande 16530 (6 m.} ^2822 B.A.C., rated 6-5 by 
Heis, and g'7 Gould, but measured 5^09 at Harvard. 

(iS)HerMchel says ;—" Nearly i^" north following S HercuHs, 
ilmost in the direction of S and y, is a star of the 5th, or between 
the 4th and 5th, magnitude, very visible to the naked eye. We 
can hardly think Fl could have overlooked it had it been there in 
hia time. I cannot identify this star unless it be Lalande 31 581-2 
(5^ and 6 m.), rated 6 m. by Argelander and Heis, and meaBured 
S'36 at Harvard (H.P. 2902). It is 6 m. in Harding's Atlas. 

(16) Hersehel saya: — "About 3° south preceding y Bootis a 
considerable star not in Fl'a catalogue of the 6th magnitude, and 
south preceding \ another almost as large." The first of those ia 
apparently A Bootis=4747 B.A.C., 6 m. Harding, 5 Heia, and 
meoaured 4*77 at Harvard (H.P. 2409). The star sp. X seems to be 
Lalande 25963-4 (5^, 4|)=4699 B. A. C, rated 6-5 by Argelander 
and Heis, and measured 5*47 at Harvard. J. E. G)obe. 
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CORRESPONDENCE. 

To the Editor! of ' The Obuninlory.' 

The Red Spot on Jupiter. 

Qestlemes, — 

After reading the remarks of Prof. Hough of the Dearbwn 
Observatory (Keport frjr 1884), and the criticism of Mr. W. F- 
Denning oa the same (' Observatory/ \o, 95), atao the paper of 
Prof, C. A. Young (' Obaervntory,' Xo. 97), and comparing aU 
with my own e.'tperience iu observing markings on Jupiter, and 
especially in obaerving the Red Spot, 1 am more than ever con- 
vinced that the atmospheric conditions under which we make our 
observations are, or ou'jJit to lit, aa potential in the formation of 
our judgments of what u'c «te as the telescope itself. 

The first observation of the Red Spot noted in the Northern 
Hemisphere I made here, July g, 1878. During the seven inter- 
vening years, I have made numberless observations and notes upon 
it; but during 1884 my obaeryatione were less frequent and 
more unsatisfactory, from the very long eontinaanet of poor atmo- 
spheric conditions. When the seeing improved I was preoccupied 
with other work. 

Having of late turned attention again to the spot, and the seeing 
late in April and in May being very good, I am greatly surprised 
at the sharp and dUtinct outUne which it presents. Prom accounts 
I had read of it is 1384-83,1 was prepared to see a mere ghost of its 
former self. But while its redness is much lessened, its perfect oat- 
line and environment are entirely unimpaired. It is true that the 
central part is either faded to white, as seems implied by Mr. 
Dennin^a remark (' Observatory,' No. 95, p, 95), or ete is obtetiMd 
by an intervening white stratum, ag seems implied by Prof, Young's 
remark ('Observatory,' No, 97). But even this "obscuration" 
varies much with the seeing ; the better the seeing the more distinct 
and symmetrica! is the interior white ellipse. 

But with due deference to all the weight of authority which Mr. 
Denning brings to bear on the connection of the spot with the belt 
south of it in 1884, 1 must say that no such connection exists now. 
What may have been the appearance in 1884, under the best 
atmospheric conditioos, I cannot say ; I only observed it a few 
times during the opposition of 1884, and then the seeing was far 
from good. My beat observations for that opposition were March 
14 and March 26, when drawings were made. On March 14 the 
belt south of spot was so far removed that no thought of any con- 
nection could occur. On March 26 there is noted "a cloudy 
diffusion " from the belt towards the Bpot, which possibly ia the 
" ligament " spoken of by Mr. Greeu, or the " arm " spoken of by 
Mr. Offord. But in my drawing this diffusion does not reach the 
spot. 

But, on account of poor seeing, I cannot attach much importance 
to any observations or drawings made by me in 1884. I, however, 



ybaerved the epot April 26-28, and oa May 3, 7, 8, 10, 
3i, and made a special studi/ of its couneclioa witb belts both Bouth 
wid north. The clear white border between the spot and the south 
aiJi; of the equatoreal belt admits of no dispute. But the narrow 
belt on the south side of the spot approaches much tuarer to ita 
rira. This belt la variable in tint, and sometimes is so dark ns to 
appear as hluisb black, it does not, however, touch the spot. 
True, when the seeing is only jnoderately good, or under very low 
powBta, or with our 4-inch equatorea!, it leem* to touch it ; but in 
agcod atmosphere, and with the 124-inch equatoreal and a power 
of 175, there is a tine white border runaing all round it, and com- 
pletely isolating it from all belts. On the night of May 3, after 
wtisEying myself on this point, and without stating to him my 
uiotive, 1 asked my son (^who has had much experience in observing) 
to scrutinize the environment closely, especially on the south 
side. He did so, and stated that there was a clear line of white 
niauing all round the south border, as well as round the north. At 
e time be recognized the interior white oval of which Prof. 
Young speaks, and also a darkening at the extreme point of the 




fiiVmoing end. After the transit of the central meridian he made 
1 drawing of the spot and its environment, which 1 send with this 
~ iper. It presents the appearance at 14'' lo"" G.M.T, 

(ffoto million i3rnH;iVi!/.— Spot very light pink, about colour of 
belt 2, and entirely light in centre. Belt i Indian red, Fol- 
lOttdng end of spot dark at point. — C. W. P., jun.) 

I am sure, were I to look at Jupiter only through our 4-inch 
equatoreal (though it is an excellent instrument), I should think 
the spot and helt were in actual contact ; but with the larger 
instrument I can have no such judgment. For this difference of 
judgment with the two instruments, I think Prof. Toung clearly 
points out there is an " optical itecesiity." I may state, further, 
that these observations were made on the very best nights for 
leeing, when every detail of the planetary surface stood out boldly 
Mid ^Btinctly. 




ara 



Correipondetu 



[No: loo." 



But I must certainly agree with Mr. Denning as to swMen and 
(ittanukinff changes ou the Jovian surface. I was examining Jupiter 
A great deal about the time the Bed Spot first mnuifested itself, in 
July 187S. The surfat-e from night to night was undergoing 
(Ganges almost revolutionary, and I «liU think the Red Spot itself 
WM of sudden formation, and atjimt had a large proper motion. 
Observers will remember that at the beginning of i88z the whole 
structure of the equatoreat belts had changed, bo that there were 
three broad equatoreal belts iu place of two. Ou January 22, tSSz, 
n line aharp belt made its appearance between the middle and 
southern equatoreal belt, I had never before seen a belt in this 
position, though I had examined the planet hundreda of times in 
previous years. In the ' Kansas City Beview,' for February 18S2, 
1 published some account of these changes. 

It may not he amiss to publish the following times of transit of 
the Ked Spot across the central meridian. The observations were 
made as described in Astr. Nach. No. 3294. 



G.M.T. 

1885, Ape. i8. 

Mny 7. Proo. and is"" 55" 
May 10. Proc. end 13 30 
May II. Proo. end 15 9 



G.K.T. G-.M.T. 

Centre 13'' 54"" FoU. end i^."" ly" 
Centre iG x6 

Centre 15 59 FolL end 14 27 's 
Centre is 4° 

FoIL end 14 21 '5 

Very respectfully yoiu^, 

C. W. Pbitchett. 



The Total Eclipse of May nth, 1706. 

GBlfTLEiHaf, — 

A recent reference, in a popular periodical, to the earliest 
observation (iu the year 1706) of the so-called red flames in a 
total solar eclipse, having led me to consult the accounts of that 
eclipse in the ' Philosophical Transactions,' perhaps the description 
given by Dr. J. J. Scheuchzer (in a letter I0 Mr. Petiver, F.B.S.) 
of his observations at Ziirich may be of interest to some of your 
readers. It will be remarked that he speaks of the eclipse as being 
quasi-annular as well as total, in consequence of seeing this brilliant 
red appearance all round the Moon's limb : — 

"lilustri Societali indica, habuisse nos die 12° Maii, Eclipsin 
Solis totaleni stmul et anuularem ; totalem, quoniam Sol integer & 
Lnnii fuit obtectua ; annularem autem non propria ita dictam, sed 
per Eefractionem, quandoquidem circa Luaam fulgor apparuit 
mtilans, h, radiis per AtinosphKram Lunte refractis ortus." 

The eclipse was not total in England. There is a singolar 
misprint as regards the date in Flamsieed'a account ; he gives it as 
"May i" St. N,;" but the eclipse occurred on May 12th New 
Style, and May ist is the corresponding date of Old Style, then 
BtOl used in EngUind. The account sent to I'lamateed by Capt. 
Stannyan from Berne, where he was staying n'ith his kinsman. 



i885.] Correspondence, 

n Her Majeaty'B Euroy to Switzerland, is well kiiownjl^ 
HI it he states that the Sun's " getting ont of the Eclipse was 
pre<!eded by a Hlood-red streak oE Light, from its Left Limb, which 
continued not longer than 6 or 7 Seconds of Time ;" upon which 
Flamsteed remarks : — " The Captain is the first man 1 ever heard _ 
of that took notice of a Red Streak of Light preceding the emersiw ' 
«f the Sun's body from a total Eclipse. And I take notice of it ti 
you, because it infers that the Moon has an Almoephere : and it 
ihort continuance of only 6 or 7 Seconds of Time, tells us that ii 
ieight is not nwn than the $ or 6 lain<lredth jiart of her diamt:tiir.'' 
H&ckheBtt], I am, Q^ntlemen, yours faithfully, 

nlSs, June II. W. T. LiMM. 



Briffhtness of Aquilce — A Correction. 
Qektlemes, — 

Allow me to correct an inadvertence in my letter to you of 
the 13th of May, printed in your number for the present month. 
In the last line but two (p. 247), for '-second" read "third." 
Bayer reckons a Aquilai of the second magnitude, and all the stars 
from /3 to X of the third. 

My argument of course merely went to show that for the stars 
in each scale of magnitude, Bayer followed, in the sequence of the 
letters, the form of the figure, not the amalJer gradations of 
brightness ; so that no conclusion could be drawn, for instance, 
from (3 preceding y in the alphabet, that /3 Aqnilie was brighter 
than y Aquilte in his time. Whether it may really have been so 
or not is quite another matter. It is well known that the former 
ator has sensibly diminished in brightness within the memory of 
persons living ; but no change has taken place in this respect for 
many years past, nor is there any reason to suppose that it was ever 
brighter than y. Ptolemy reclioned both of the third magnitude, 
and Bayer, as usual, simply followed the old distribution, recognizing 
only integral divisions of magnitude. F!amst«ed rated ft Aquilse 
as 3^ ; whilst Hevelius, remarkably enough, estimated it as only 
(what it is now) the fourth, although later observers reckoned it, 
like Flamsteed, of the 3^ magnitude. 

Tours faithfully, 

Blaotheoth, i8Es,July8. W. T. Ltitn. - 

The supposed Camel 0/1717 and the Comet ofijiS. ■ 
Gkktlbmen,— 

In answer to Mr. Denning, I beg to say that an account of 

ffiiUeys observation of the supposed comet seen on the loth 0.8. 

] (zist N.S.) of June 1717 is given in the 'Philosophical Trans- 

I actions,' and is quoted by Pingre. But the object was only seen 

' on that one night, when it was very near the planet Mars ; and it 

is 80 eiceedingly doubtful whether it was really a comet, that it 
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seems to me Mr. Cliambers was quite right not to mention it in 
either of the lists in hia ' Handbook.' 

Gottfried Kirch, who discovered the second comet of 1699 (men- 
tioned in Chambers's second list, as iCwas not observed sufficiently 
fotanydeterminatiori of itsorbit), died in 1710. Chriatfried Kirch, 
who discovered the comet of 1718, was the son of Gottfried ; he | 
was bom in 1694 and died in 1740, 

Tours faithfully, 

BIscWiBalli, 1885, July 3. W. T. Ltjts. 

P.S. — As some of your readers may not have easy access to early 
volumes of the ' Philosophical Transactions,' it will perhaps l» 
acceptable to them to quote Halley's account of the object seen on 
June 10, 1717, which he afterwards believed to be a comet. It is 
as follows : — 

^' On. Monday, June 10 in the Evening, the Sky being very serene 
and calm, T was desirous to take a Yiew of the Bisk of Mars (then 
very near the Earth, and appearing very glorious) to see if I could 
distinguish, in my 24 Foot Telescope, the Spots said to be seen on 
him. Directing my Tube for that purpose, I accidentally fell upon 
a smaU whitish Appearance near the Planet, resembling in all 
respects such a Nthida as I lately described in Philos. Transact, No. 
347, but smaller. It seemed to emit from its upper part a very 
abort kind of Kadiation, directed towards the East, but Northerly 
withal ; which, considering its situation, was nearly towards the 
Point opposite to the .Sun. The great Light of the Moon, then very 
near it and also near the Full, hinder'd this I'hanomenon, from being 
more distinctly seen ; but its Place in the HeaFens was sufficiently 
ascertained from the Neighbourhood of Mars, from whom it was 
but about half a Degree distant towards the Southwest." After 
stating that there were two small stars near it, and that he, with 
two friends, contemplated the appearance for considerably more 
than an hour without being abto to trace any motion in it, leading 
them to conclude that it was rather a nebula than a comet, Halley 
proceeds : — 

" However, suspecting that it might have some Motion, I attended 
the next Night, JitM nth, at the same Honrs and in the same 
Company, when with some Difficulty by reason of the Thickness of 
the Air, we found the two httle Stars, but the Nebidn contd not at 
that time be seen, which we then imputed to the want of a clearer 
Sky. But on Saturday, June 15, the Moon being absent, and the 
Air perfectly clear, we had again a distinct View of the two Stars, 
with an entire Evidence that there remained no Footstep or Sign of 
it, in the place where we had first seen this PhiEiiomenon, which we 
therefore now found to be a Comet, and that being far without the 
Orb of the Earth, and in itself a very small Body, it appeared only 
like a little Speck of a Cloud, such as would scarce have been dis- 
coTored in an ordinary Telescope, much less by the naked Eye." 



Corre^ondenee, 

The Markings on Jupiter. 

la your publication for June there is &n interesting artii 

J Mr. Green, and some noteB by Mr. Barnard, relative to tl 

B'inarkiiigB and spots on Jupiter in March and April this year. 

w Whilst engaged on the satellites rather closely of late, I have 

llmavmdably noticed the appearance of Jupiter itself, and as so 

r many changes began to occur in February, 1 commenced to note 

the principal ones carefully. I may here perhaps be permitted to 

Btat« one point. I cannot help fancying these phenomena gather 

themselves into groups, of no definite duration as to endurance, 

aud not separated by any deSnite period of rest, I mean, at least 

1 BO it occurs to me, Jupiter remains in a quiet inactive state for 

ft some time, then suddenly ikwakena int/i activity, exhibiting almost 

toTery rotation some small variation iu appearance, and then sinks 

"into a quiet inactive comparatively passive state. I understand 

tay ideas are not new, for Banyard expressed almost as much as 

X back as 1870, but of this I have only lately been aware. For 

e time it has been ui^ed by certain observers that Sun-spots 

e more or less ia activity according to the position of Jupiter 

\ its orbit, but Ranyard goes even further and by his arguments 

fcresses upon one the belief that an outbreak on the Sun is frequently, 

': not always, coincident with a similar period of activity on 

; not that he thinks they are in any way related as cause 

it, but merely that they are dependent npon some extraneoua 

I'COsmical change. As far as ray own observations go, March waa, 

' take it all in all, more prolific in changes than April, and, strange 

to say, March was more prolific also as regards the Sun-spots. 

Through the kindness of Mr. Whipple of Kew Observatory, I 

append in the footnote a brief record of these phenomena in March 

, and April •. 

. Eelative to the black lines observed by Mr. Green, I confess 
I not to have seen them until March 10 — flt least I find no previous 
I note ; but on that night I have a record to the effect that a peculiar 
t'blackliae was seen 10.30 p.m., and in the same position as described 
K'by him. Both of us apparently availed ourselves of the beautifnl 
% defining-pGwer of the night of March 15, when I read " the black 
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id by an 
r formed by a m'paration into two of the singlf 
March lo. They were curious lioes and attracted my attention 
greatly— not so much perhaps as i-egards their aise, although they 
Wfre certainly large, but more especially' as to their defined ap- 
pearance. They looked as if drawn with ruler and pen. 1 was 
doubtful whether each line was uniformly black throughout its 
entire length, but by using my occulting eyepiece and hiding the 
greater portion of the pkuet, I found no apparent difference. I 
was unable from bad weather and other interruptions to re-examine 
Jupiter until the night of April 3, when one hue had rotated out 
of sight I thought, and the second was only partly visible, Mr. 
Green nofioed a third and smaller line (shorter, I believe, than 
the others), but this I failed to see: perhaps his i8-iuch would show 
this faint marking, which mine (8 inches leas in aperture) would 
not. Whether these lines disappeared before Mr. Barnard's records 
were made, or whether they happened to have escaped his notice 
from being on the other side of the planet when he was observing, 
would be interesting to know, for he certainly mentions no lines, 
only several spots white or black : but it would be more interesting 
still if he or others could furnish any observations which might 
lead to our knowing whether these black lines degeneraf* into black 
spots. 

As to wkiu marks or spots, there certainly have been a great 
uumber, and to marshal them into suitable tabulation, as regards 
position and size, would be a task of considerable difficulty, for 1 
cannot help thinking Ihey have a proper motion of their own — an 
old idea, I allow, but still one which even yet has not been definitely 
proved, I think. I may mentiou, however, two peculiar ones of 
exceeding brightness and lustre, with well-shaded ba.ses, which 
were on the nieridiaJi upon the planet's equator at 10.30 pj£., 
Feb. 17*. These were augmented by a third foUowing them, 
when I nest esamined the planet March 1. Another spot (in a 
position to me very unusual) was seen April 4; it was midway 
between the south belt and the south pole, nearer the pole perhaps, 
and was peculiar both in size and in having such a decidedly aha^ 
base. This shading was more on one side thau the other (unfortu- 
nately ray note does not say which side) and gave rise to the thought 
that Mr. Brett's view — that these spots cast a shadow — is correct. 
Mr. Barnard noticed a spot almost precisely in the same posilJon 
(it was a little nearer the equator) three weeks after uiy observation, 
but it was "dark." It would be interesting to know if these white 
spots turn black after a while, and more so still if it coutd be 
shown they drifted towards the equatoreal regions. As far as I con 
gather, the position ie very unusual ; the first chronicled, 1 think, 
was by Lassell about 1858. 

In conclusion, it will he worthy of careful observation to see how 
many of these markings reappear next year, and, as Mr. Green 
a losl uieeCiBg uf tbu 
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states, possibly those that awrrive the coming conjunction nvay 
throw light on the formatioa of even the old red spot itself, 
iTy House, Clapham OouimoQ, June. Bditund J. SPITIA. 

t Large versus Small Telescopes. 

G-ENTtEUEN, — 
In the March numhor of Ihe ' Observatory,' Mr. Denning 
icnases Jovian phenomena aa seen \rith lai^e and small tele- 
scopes, and in ciubseqimnt numbers the subject has been discussed 
by others. 

During the past twenty-five years I have used refractors of 
^^ various sizes, ranging from 4-inoh up to iS^iuch object-glaas, and 
^Li*ve no hesitation in saying that I can see more and better under 
^K(niy atmospheric conditions with the ia|-iuch than with any 
^Hvmaller telescope. 

^^L To know whether the seeing is good or bad, it is not necessary 

^^BB use a lai^ aperture, an object-glass of 6 inches is just as good 

^^^b^ that purpose as one of larger aiae. When the seeing is good 

^P{bF 6 inches it will be good for 18 inches. Whenever meridian 

observations are made with the 6-inch object-glass, the condition of 

ihe images of stars gives one a pretty good idea of what the seeing 

will be with the i8J-inch equatoreal. 

Mr, Green states that on one occasion Saturn was well seen with 
■ 5-inch refractor, when it couid not be observed at all with a 
la-ineh reflector. 

I am not familiar with reflecting telescopes, but I believe it is 
generally conceded that the figure of the mirror is liable to distortion 
from temperature or other causes, a fault not common to refractors. 
I thiuk if he found excellent seeing with a refractor of 5 inches, 
he would have found it equally good with 20 inches. 

The 5th and 6th stars in the Trapezium of Orion were formerly 
supposed to be variable, because Bometimos they could not be seen. 
Xow a telescope of 3- or 4-iiich aperture may show them when the 
seeing is exceptionally good, while a large object-glaaa «'ill effect 
the same when the seeing is too poor for any useful work. 

In my experience a large telescope will always do the work of a 
smaller one, and generally do it better. But to utilize the full 
power of a large object-glass is another question. 

Iti the climate of the United States the nights on which the highest 
powers may be used are rnre. I preanme three fourths of all the 
observations by Mr. BiuTiham and myself, with the Chicago 
refractor, were made with a magnifying-power of 300 and the 
balance with higher powers up to 925, But even on indifferent 
nights, when 300 is the best working-power, many double stars may 
be measured, which, under equal atmoapheric conditions, would be 
impossible with a smaller aperture. 

Again, on an exceptionally good night, when the telescope will 
bear a power of 900, one may make observations entirely beyond 
the reach of smaller instruments. 

x2 
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I do not entirely agree with Prof, Hall, with regard to flw 
Btat*ineot that a large telescope does not show enough of detail 
in planetnry markings. On the contrary, I believe it will show 
the markings better than a anmll one. This ii; not a question of 
opinion, however, but may be put to a practical test by reducing 
the aperture, or, as Prof. Young has done, by using a large and 
small telescope on the same oWect. 

1 have frequently tried reducing the aperture of the Chicago 
refractor on Jupiter observations, but never found any advantage, 
everything was simply fainter. 

I do not understand why the increased illumination of a planet^s 
disk by the use of a large aperture is objectionable to seeing, 
since every part is proportionally illuminated. One can certainly 
see objects beti«r in a brilliantly illuminated apartment than in one 
indifferently lighted. 

Mr- Denuing haa taken esL-eption to my statement regarding the 
red spot on .Tupiter. When that criticism was written I had not 
Been Mr. Denning's original article ; but having since read it, I 
Btil] affirm the correctness of my views. 

1 have no doubt that, Avith a small telescope, Z should have seen 
just what he and others saw, as the spot was apparently against 
a faint belt following, but at no time was it " merged into the belt." 

From his citations it appears that the red spot was merged into 
the belt from January 24 to February 25, 1884. I find obser- 
vations were made at the Dearborn Observatory, for longitude of 
red spot, on January 17, February 9, zz, March 9, &c. 

On February 9 its latitude was determined, and on February 22 
and Mawh 9 both latitude and length. At the latter date its 
colour was stated as pale pink. 1 certainly should not have 
measured the length of the object unless the outline was sharp 
and well defined. 

But the fact that subsequently it was seen by everybody sepa- 
rate and distinct, leads us to infer that it did not coalesce at any 

It is stated in text-books on Astronomy that new belts may be 
formed on the planet in the course of an hour or two, and the idea 
is conveyed that the changes taking place on the surface of the 
planet are so rapid that in a few days we may have an entirely 
different set of phenomena. I object to this view of the subject as 
being based on insufiicent data and a misinterpretation of obser- 
vations. 

1 do not deny that mijior changes occur from day to day, hut, 
on the other hand, there are many salient features which are maiu- 
tajned for years with but slight lariation — (he great red spot is a 
good illustration. This object has never been lost sight of, with 
the Chicago telescope, since 1879 to the present time, whenever the 
planet was far enough from the Sun for observation. Its shape 
and size have been retained in a remarkable manner. During 
1885-84 it was quite faiaif, but during the past opposition it has 
been more conspicuous 
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1885.J Correspondence. 

In the May Dumber of tbia journal Prof. Young bos 1 

atteutioD to the ring-like form of the spot aa seen by hii 
March last. This phenomeaon was first noticed here on the 
February, when the ring was very well defined, the colour being 
aimilar to that of the great equatorial belt, while the centre of the 
spot was of the general colour of the disk. The nearest preceding 
ODservation was made on February s, when the following notes 
were recorded : — Seeing fair ; outline of spot sharply defined ; shape 
same as formerly ; paler than the equatoreal belt, but reddish ii 
colour. It would appear from these obsemvtiona that the riiij 
waa formed during the month of February. 

(The weather during the past winter was excessively cold 
stormy, and the nights ou which observations could be made Wf 
rare.) 

The ring-shape of the spot continued without material change 
for a month or more, then it begaji to gradually close up, and on 
May 15 there was only a small strip of white over the middle. 
The observations during the early part of June showed the spot to 
be apparently all of one colour — a pule pink ; but the planet was 
not faTOurably situated for critical observation, 

An elliptical ring, very aimihu" to the one described and occu- 
pying the same position in latitude, was observed in 1869-70; hut 
seems to have disappeared, as we have no record of a spot in this 
locality until 1878, when the present red spot was detected. It is 
possible, however, that the present spot is identical with that of 
1869, OS has been suggested by Mr. Denning. 

The cause of change in structure of this object is difficult to ex- 
plfun. If, however, we assume the spot to be a hollow globular 
mass, and it should be covered with clouds, the colour would remain 
moat intense at its outer nmrgin, because at that point we would 
look through the greatest thickness of matter, and hence it would 
sppeaiT as a ring. As the covering of clouds became thinner, the 
ring would gradually close up, and the same colour would be seen 
over its whole surface. 

Dearborn ObseryaUiry, OhiosgO, U. B., Q. W. UOUGH. 

1 83 5, June 14. 

Photographing the Solar Corona by a New Method. 

GrENTLEMEN, — 

In photographing an object of such intense brilliancy as the 
Sun, 6, formidable drawback to some researches is found in the 
diffuse reflection from scratches or dust on the speculum or object- 
glass employed. When photographing Sun-spota or other well- 
defined markings a little falae detail is not of very much consequence; 
bat when our object ia to separate the corona from the atmo- 
Bphenc glare, faUe detail cannot be permitted at all. I believe an 
^cient remedy for thia evil is to use " nature's own camera " — a 
minute hole in a screen. 
I have this method under trial, and will shortly commence daily 
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phntogiaphs of the coroiiii. Thest? »-ill be of interest in connection 
with those about to be niaJe at the Cape oE Good Hope by Mr. C. 
Ifay Woods. 

B«ntrnrH Tn^^l,.. T. S. H. SeEABMES. 



NOTES. 
HoTAi Obsbbvatoet, GREEtrwiCH, — The aimuiU visitation of 
this Observatorj- took place on Saturday, -Tune 6, when the Astro- 
nomer Eoyal presented iiis liepoi-t lo flie Board oi Visitors, 
Under the head of Astronomical Observations considerable promi- 
nence isgivento theemploymentof a reversion prism in observations 
with the transit-circle and its collimators and with the altaidmuth, 
in order t-o detect personality due to direction, if such exist, in 
measurements or observations of transits. The coUimatioo observa- 
tions show no sensible personality of this kind, but in the transit 
observations sensible diiferencea between the reversed and ordinary 
observations of clock-stars are found for some observers — probably, 
the Astronomer Iloyal thinks, those who have not yet settled down 
into a definite habit of observing stars which appear to move in 
the reverse direction. In order to determine the observers' personal 
equations in the observation of slow-moving as well as of quick- 
moving stars, and of limbs of the Sun, Moon, or planets, the 
Astronomer Royal has arranged in coaeert with Mr. Sirama a 
Personal Equation Instrument to be used with the transit^cirele. 
In this instrument, which is not yet completed, an artificial sun 
or star placed in the focus of an object-gl9,ss of ^ inches aperture 
and 50 feet focal length, which is attached to the dew-cap of 
the transit instrument, is carried smoothly from east to west, or 
from west to east, at a rate which can be varied at will from that 
of a very close circumpolar star to three or four times that of an 
eqnatoreal star. The times of the transits of the artificial sun or 
star over the wires of the trans it- circle are uot only registered by 
the observer in the usual way, but also recorded themselves auto- 
matically on the chronograph. Since last October, transits of the 
close circumpolar stars have been taken at the middle wire set to 
successive revolutions of the E. A. micrometer. The equality of 
the successive intervals of this micrometer has been carefully 
tested. The subjects of meridian observations have been, as usual, 
the Sun, Mood, planets, and fundamental stars with other stars 
from a working catalogue which now contains about 2750 stars, 
about 380 stars having been lately added to the list from the 
'Harvard Photometry' with a view of making the forthcoming 
Greenwich catalogue of stars down to the eisth magnitude as 
plete as possible. The annual catalogue of stars observed in 
4 contains about 1370 stars. In the twelve months eiidinp 
IBBS, Ma^ 20, 5523 transits and 5321 zenith distances were 
observed with the transit-circle. 

Under the heading Clocks and Chronograph the Aatrouonier 



Royal states that " on January i thi? public clock at the Observatory 
ootKince and the other mean solar clocks wero put forward :2 
hours, so as to show (rreeowich civil time, starting at midnight and 
rockoQiDg from o" to 2+", which would correspond with the 
universal time recommended by the Washington Couferenoe. The 
change from astronomical to dvil reckoning has also been made in 
all the interna! work of the Observatory, but its introduction into 
the printed ofitronomical observations has been deferred to allow 
time for n general agreement amongst astronomers to be arrived 
at. It is proposed, however, to adopt the civil day without further 
delay in the printed mi^netical results."' The equatoreals are all 
ill good order with the exception of the Laasell, in which, though 
ditliciilties arising from insufficient stability of its base, and the 
bad driving of the clock, have been suceeasfiilly surmounted, 
trouble '■ is still e^^perienced from want of stability of the optical 
axis of the targe mirror, which requires to be readjusted continually 
as the telescope is moved." 

In the spectroscopic department, the observations for the deter- 
mination of the motions of stars in the line of sight have been 
much more numerous than usual, 641 measures having been 
obtained of the displacement of lines in various stellar spectra, 
" besides measures of the displacements of the h and F lines in the 
spectra of the east and west limbs of Jupiter, and of the east and 
west BJisie of the rings of Hatum, and comparisons with lines in 
the spectrum of the Moon, or of the sky, made in the course of 
each night's observations of star-motious, or on the following 
morning, aa a check on the general accuracy of the results for 
star-motions. The observations of the last twelve months confinn 
the change in the motion of Sirius, which now appears to be ap- 
proaching the 8un at the rate of about zo miles a second. Ah 
there is great difficulty in the use of a pointer or cross-wires (or 
measuring both the broad dark line in the star's spectrum and the 
narrow bright comparison line, Mr. Maunder has suggested the 
use of ft Keversion Spectroscope (on the double-image principle) 
for these observations, and Professor Pritfhard has kindly lent the 
reversion spectroscope of the Oxford University Observatory, in 
order that the suitability of that form of instrument may be tested." 
The photographs of the Sun show that the mean spotted area of 
the Son was slightly less in 1884 than in 1883, iiud slightly greater 
than in 1882, whilst the facalte in 1884 showed a slight inci'ease 
as compared with 1S83, and a alight falling oS as compared with 
i88a. it wijuld seem that the maximum both of Sun-spots and 
faculfe occurred about the end of 1883 or beginning of 1884. 
There have been only two days since the date of the last report on 
which the Sun's disk was observed to be free from spots. The 
magnetic registers give evidence of five days of great magnetic 
disturbance in 1884, but there were also about so days of lesser 
disturbance for which tracings of the registers will be published. 
The new self-registering thermometor apparatus has been pro- 
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visionolly mounted in the south ground in order that a aeries of 
doilv records may be obtiuned for comparison with the existing 
Apparatus before the Utt«r is removed. The mean temperature 
fiir 1884 was so"'?, being i^'4. higher than the average of the lust 
43 years. The maximum temperature in the shade waa 94°'i od 
Aug. II ; the minimum 34""5 on Nov. 25. The greatest mean 
and least daily motion of the air were S91, 286, and 73 miles, ths 
first on Jan, 23, the last on Feb. 8. The number of hours of 
bright aunshine recorded iu 1884 was 1115, or about 100 hours 
less than the average of the seven preL>eding years. The rainfall 
was tS-o inches, or about- 7 iuches below the average of the liut 
40 yejirs. 

In conuection with the establishment of hourly time-signals at 
the Htart or Lizard, the Astronomer Soyal states that he haa 
received from the Committee of Lloyds au assurance that that 
corporation would be willing to undertake the maintenance of 
hourly time-signals at any of their signal stations, provided the 
Government would supply the necessary apparatus. After con- 
sultation with Captain Wharton, it has been thought better that, 
before taking further steps, some preliminary trials should be made 
of a collapsible cone as an hourly time-signal, facilities of doing 
which exist at Devonport. The Astronomer Koyal proposes that 
the time-signal should be made automatically by a local clock to be 
corrected daily by a time-signal from Greenwich at 10 a.m., which 
should start an auxiliary seconds' pendulum suspended freely just 
behind the clock pendulum. 

Under the head of Personal Establishment we are informed that 
Mr. Dunkin "retired on Aug. 25, after an honourable service of 
forty -six years, which has been throughout characterized by 
remarkable zeal and ability, and has contributed largely to maintain 
the credit of the Observatory. Mr. Dunliiii has been' succeeded in 
the post of Chief Assistant by Mr. H. H. Turner, B.A., of Trinity 
College, Cambridge. The only other change to notice ia that, 
consequent on a recommendation of the Board of Visitors at their 
lost meeting, the Admiralty have raised the Spectroscopic and 
Photographic Assistant to the position of a First-class Assistant in 
recognition of his increased duties and responsibility." 

The Eeport concludes with urging the necessity that the Obser- 
vatory should possess a refractor of a much greater apeiture than 
that of the y.E. equatoreal (ia| inches), which is too small to allow 
of any but the brightest stars being observed successfully with the 
spoctroacope, and it is proposed that an object-glass of 28 inches 
aperture and of 28 feet focal length should be carried by the present 
mounting of the S.E. equatoreal in the place of the much amaller 
instrumeut which it no"" supports. 

TuE Pabis Obbebtatokt. — We have received Admiral Mouches's 
report on the state of the Paris Obsen-atorv for the year 1884. 
In addition to the usual annual report, M. Mouchez has issued a 
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1 report on the subjeL-l of the braneli Ob^natory outside 
^aris, tbe establishment of which he hod adTocated, and the 
leceBsary cost of which he had proposed to meet by the sole of some 
the ground surrounding the Observatory. This plan woa, 
jhowever, rejected by the Academy of Sciences, and in conseijut 
Fof this the prospects of the Observatory, In M. Mouchez's opinioqi 
\ are indeed gloomy. It is fouQd impassible to fiaiah and to mou 
lie great telescope of i6'° focal length, commenced 30 yea 
ago — in fact the employment of instruments of great precisioB 
and of great optical power is not possible, under favourable c 
ditiooa, at the Paris Observatory. The instability of the grouM 
militates against the effective use of the former, aad the want a 
transparency of the Parisian atmosphere against that of the latter. 
It is manifestly quite useless to erect large and powerful instru- 
ments in an Otraervatory surrounded on all Bides by buildings. 
Inferior instruments will do aU (hat it is possible to do under such 
conditions. It is also impossible, as long as the Observatory 
reraaias on its present site, to introduce the much needed reform 
of supplying house-room for the staff inside the walls. Without 
such provision it is difficult to obtain a sufficiently eontinuouB | 
' attendance during the evening, and absolutely impossible to a; 
for uninterrupted work throughout the 24 hours. It is 
I that the Council of the Observatory will consider how it may 1 

Sssible to overcome some, at all events, of the difficulties whidi 
. Mouchez has pointed out. 
' Turning now to the report on the work done during last yeaij 
' we find that the revisiou of Lalande's Catalogue having been | 
almost completed, two only of the meridian instruments have been 
employedfor these observations, and a third has been devoted, at the 
request of M. Loewy, to the determination of positions of circum- 
polar stars. Certain improvements have been carried out in the 
latter iDstruroeot (Cercle du Jardin), but M. Mouchez points out 
that he has no meridian instrument with which he can undertake 
observations of fundamental stars, and is in doubt as to what claas 
of work he should take up when Lalande's Catalogue shall have 
been completed. Altogether 18,014 meridian observations were 
made dnnng 1884. Of these 996 were observations of planets or 
comets, including 155 of the Sun and 121 of the Moon. With 
re^rd to work carried on with the equatoreals during the year, it 
is pointed out that in consequence of the rejection of M. Mouchez's 
plan, mentioned above, it is impossible to make use of the great 
taieseopeof o°''74 aperture ; a proposal has in fact been made that 
it should be transferred to the Algiers Observatory, where the 
cJimatio couditious are so axeeptionally favourable. The equatoreal 
of the West Tower has been used by M. Bigourdau for observations 
of double stars, minor planets, cometa, and nebulffi, 15 new nebulae 
having been discovered during the year. M. Bigourdan found that 
it was possible to observe, for some time of the evening, t 
' nighta ; on 95 of these it was clear foj» 5 hours or longer. Witb-^ 
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te c^oatofMl of Oe BmC Towct 3IH. Henrr hare oratiniKd 
^HT ofawmtiaB* trf tlw MtdfitM of die WgiJ pEutete, and harie 
■n£ed tbe phyncil aepect of J^tar, Saturn, Unaos, aod Keptnne. 
ne i^»atori«t cvnuie has bea caipkmd to observe planets and 
eotteto iwcBHtly d ia oorered. Aaoieaof pbMometiick] atKervationa 
of the aateOites of Ji^iter have aba beea canied oat br U. Obredit 
with (his inatnuneat. Tite iaqiartaat eoDtrilxiticni to astrononiwal 
plMtogi^In' nomtlt effected br IQL Henry has been alreadr 
noted in ' IIk Obsenatory ' (Vol. riii- p. 219) ; a reproductioD of 
tbor |ibatagTBph vS. tbe Ouslar in Feraena is appended to thia 
report. ^Dte reduction as veil as tbe printing of the Lalande 
Oatalogne and Ihe other a^tronomlral norkd appear to be ia a 
forward state. Ve regret to notice, howerer, that M. Jlonchez 
finds that tbe cost of pabtimtion of the ' Balletin Astronomique ' 
is a severe straia aa the reeoDrces of tbe Observatorr, mid expresses 
bis fear that nnleas the number of snbseribers is t-onsiderabl; 
increased, tt will be impossible to continue it. It would be indeed 
a misfortune for onr science, not only in France, but throughout 
tbe civilized world, should this raluable periodical cease to appear. 
We fear, however, that, from the nature of the »»se, it could hardly 
be expected to be self-fiupporting. 

Notwithstanding the many difficulties in bis way, as M. Moucbez 
h^ clearlv sad frankly explained, we venture to think that he is 
to be congratulated on the amount and quality of the work turned 
out by the astronomers attached to the Paris Observatory, and to 
express a hope that in the near future they may be in a position 
to utilize the larger instruments referred to in this report, which 
at present are lying idle. 



Mabh rs i884.^The planet Mars, always a somewhat difficult 
object for the draughtsman, is seen under such disadvantageous 
drcum stances when bis northern hemisphere ia presented to us that 
the regions round the north pole are far less well knon-u to ua than 
the southern undequatoreal portions. We owe, therefore, a special 
debt of gratitude to those aatronomera who are sufficiently earnest 
and painstaking to atudy tbe plauet at the less inviting oppositiona ; 
and thia gratitude Mr. Kuobel has now twice earned, having 
presented us with a beautiful aeries of drawings made in 1873 
(' Monthly Notices,' Vol. xixiii. No. 8) and now again with another, 
not less excellent, taken during the last opposition, and which 
bfta just been publiahed in the 48th volume of the ' Memoirs of 
tbe Royal Astrouomical Society.' These latter drawinga are in 
V«"f close accordance with the earlier, and establish clearly the 
neiiiianenc6 of .the principal ntarkings — an important matter, aince 
^t» dftrk spots in the northern hemisphere lack tbe sharp outlines 
«Uwt oluuracleristic forms which diatiuguisb the princijial spots of 
1^ Koutlteni hemisphere, and which render their observation so 
WWi''b inoiD attractive and easy. On the whole Mr. Green's chart 
VMvWs R^ A. 8., Vol. xliv.) is confirmed, but a few points aeem |fi 



require modification, Dtu-k binds were slwajs seen to the 
■ Knobel Sea" (Mr. Green's aomeaclatim), and "Levi 
Land " could never be deta'ted. Prof. Scbiaparelti's eli 

series of " eauals " was not identified. Tlw '■ Lsstrvgonum 
"Cyclopmn" were indeed seen; but these hare been frequenfl; 
observed, the latter being the well-known " Huggins Inlet" of 
Proctor's chart. But the district east of the " Cvclopum " on one 
occasion showed a eobweWike mottling, that without showing the 
Htraight, hard parallel lines of Schiapatelli's 1881 chart, j-et refilled 
something of its fftneral appearance. It is interesting to note that 
" Phillips Island " ag^ appeared united to " Beer Continent," as 
in the draw4ngsof Madler in 1S30, Lockrer in i86i, Sehiaparelli 
1877, and others, instead ot being separated from it by a 
prolongation of "Herschel II. Strait," as in Dawes's dmwinga in 
1864, and Green's in 1877. 

Mr. Kuobel suggests two refonns in Martial cartography. One, 
the transference of the prime meridian from '■ Dawes Forked Bay " 
to the " Oculus " or " Terby Sea," would bo a decided improvement, 
since the latter is the most conspicuous, definite, aud stable 
!trkiiig of the same size on the planet, and being small and nearly 
circular, is admirably adapted to eeive as a fiducial point. If not 
tahen as the actusl zero, at least longitude 90° should pass through 
its centre. The other the substitution of lettered regions for the 
naraea introduced by Proctor, Green, and Schiaparelli would, we 
think, be a mistake. There is a considerable difference in the 
proportions given to certain regions by different astronoiners who 
yet agree as to their general furm (cf. Green's "Madler Continent " 
with achiaparelli's " t'hryse "), and this would often render 
uncertain the identification of the markings referred to. Besides 
there is a decided advantage in having a system which indicates 
vbether the spots referred to are bright or dark ; for this is 
what ia practically implied by the terms " seas," " bays," " islands," 
md "continents." Such names also often give a rough indicatiou 
of the shape or size of the object referred to, which a " K '' or " f " 
would not do. Atpresent, confused though Martial nomenclature is, 
it seems the best way to use either Green's and Schiaparelli's, 
faUiug back ou the second wheu the first fails us ; for as yet no 
other charts comparable to theirs in accuracy or multiplicity of 
detail have appeared. Such a combination will not be one whit 
more bizarre than the names actually in use without sensible 
inconvenience for lunar markings. The astronomer who in the 
years to com© can surpass their dran-ings, may fairly be called upon 
hy his tontfimporaries to prepare a niore perfect chiu*, and to devise 
a more acceptable nomenclature. 

The Pbofosed Chasge in the Astkonomicat. Date.— Mr. W. 
C.'Winlook, in the number of ' Science' for June 26, 1885, gives a 
short abstract of Profs. Struve's and Oppolzer's recently enpressed 
cminions on this subject. Mr. Winlock concludes his paper ynUl 
the following remarks : — 
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■'It IB dtffiiiilt lo Bee how this matter will finally be decided, 
It is evideutly a queetioD for astronomers to settle amoDg themsdveB 
Iiiit m far they seem to bo very BVenly divided. For iostance : out 
of some tweuty-seven aslronomers whose opiuions, more or tesa 
dwided, have been itccessible for a count, thirteen seem intlined to 
favour the proposed change, while fourteen are opposed to it. And 
among the pros are Adams, Struvo, and ChriBtie ; among the roiw, 
Newcomb, i'oerster, and Auwers.'' 

TuTTi^'s Comet. — This comet returns to perihelion this year 
under circumstances which are not favourable to its re -observation 
without a good ephemeris. For the last return in 1871, the 

SerturbatioDs during the previous return were very accurately 
Btermined by Tischler, who lost his life before Metz in the Franco- 
German war; and the comet was detected at Marseilles aome 
seven weeks before perihelion passage. 

The following elements and ephemeria are hv Dr. Johannes 
Bahta ;— 



Perihelion 


passage, 1885, Sept. iri799 






Longitude 


of perihelion. 


116° 


28' s8"-79 


Mean 


„ 




42 I -+6 


Equiuo 


Inclinatior 

Eci'entrici 




S4 


'9 45 -45 J 

.4 22 -58 

590765 


1890. 


Log. semi- 


■''''■'■' 


Q. 






B.A. 


]>ecl. 






h m B 




I^gA. 


I. 


Ug. I.... 


6 56 4-61 


+32 37 50-9 


0-29477 


0-36 


3.... 


7 3 172 


31 32 174 


0-29102 




s.... 


9 54-56 


30 24 19-s 


0-28729 


^-i") 


7.... 


16 43-28 


29 13 57-8 


0-28358 




9.... 


23 28-05 


28 I 13-0 


0-27991 


0-42 




30 9-04 


26 46 6-2 


0-37629 




i3---- 


36 46-47 


25 28 39-0 


0-27272 


0-46 


IS-... 


43 2o*56 


24 8 53-1 


0-26921 




17.... 


49 SI-S7 


22 46 So'S 


0-26577 


0-49 


19.... 


7 56 19-80 


21 22 33-9 


0-26241 




XI 


8 z 4S-S3 


19 56 6-4 


0-25915 


0-52 


z3- ■■ 


9 9-09 


18 27 31-4 


0-25599 




25.... 


IS 30-79 


16 56 S3'2 


0-25294 


0-S4 


27..,. 


21 s°-97 


15 24 i6-6 


0-25003 




29,... 


28 9'97 


13 49 47-0 


0-24725 


0-58 


31.- ■ 


8 34 28-13 


.12 13 32-0 


0-24463 





The brightm 



lOct. 1 



., 18 taken as unity. 



The observations made by Dr. Duner and Prof. Thiele in 1879, 
to determine the difference of longitude between Limd and Copen- 
hagen, liave been reduced by the latter. The Lund Observatory 
is a" 26''38 +o'-04 east of the Observatory of Copenhagen, 
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Is the Beport of the Harvard College Obseryatory for 1884 
Prof. Pickering states that, in consequence of the diminished 
resources of the Observatory, the observations of star-spectra, &c. 
would most probably be left incomplete. In our last issue we 
expressed the hope that this misfortune might be averted ; and it 
is with great pleasure we note the munificent bequest of nearly 
$300,000 from the will of the late Mr. S. T. Paine, of Brookline, 
Mass. The observatory receives one half of this amount at once, 
the remainder at the death of the widow. Mr. Paine took great 
interest in astronomy, and was very zealous in observing eclipses, 
oceultations, &c. His meteorological record is said to be con- 
tinuous for the past 50 years. 

The degree of LLJ3. has been conferred on Benjamin Apthorp 
Gould by Harvard College. 

Wb regret to announce the decease, on May 25, of Prof. Th. 
Clausen, Foreign Associate B.A.S., Emeritus Director of the 
Dorpat Observatory. 

The Minor Planet No. 248 has been named Lameia. 



Elements and B(phemeris of Comet 1885 a {Barnard), 
By Dr. T. Holetscjhek *. 

Jl comet was discovered by Mr. E. E. Barnard, Nashville, Ten- 
xiessee, on July 7. The comet was faint, about the nth mag- 
xiitude, with some central condensation, but no tail. 

Elements. 
T=i885 Sept. 25-1565 Berlin M.T. 



Mean Eq. i885*o. 



x-a 198° 42' 31"' 

a 93 Z^ 23 

t 75 52 57 

log 5^ 0-36083 

Error of middle place (O — C). 
(ZXcos fi = -3" 
cl^ = +2 





Ephemeris for Berlin 


Midnight. 


t 


1885. 


a. 

h m B 


0. 

/ 


Log A. 


Logr. 


July 15.. 


17 7 20 


- 9 17-3 


0-1926 


0-3863 


19.. 


17 33 


II 33*1 


0-1981 


0*3837 


23- 


16 54 16 


13 46-2 


0-2051 


0-3812 


27. 


16 48 32 


15 55-8 


0-2136 


0-3788 


31- 


16 43 23 


18 ri 


0-2232 


0-3766 


Aug. 4. 


16 38 41 


-20 1-5 


0-2337 


0-3745 



Bright- 
ness. 

I'OO 

0-98 
0-96 
0-94 
0-91 
0-87 



The brightness on July 9 is taken as unity. 

* Oircular der k. Akad. der Wiasen. in Wien, No. liv. 




I C«ti, 
x'6 i Geminoram, M. 
3 S BoDtis, M. 
R S<iiIptoria, M. 



4 S HwcnJifl. m. 


18 S Tnlpe<»l«, M. 


4 BOphiadii,M. 


2! VCre»i,JI. 


6 BHjdne,M. 


24 VTraTM. 


7 E DracoDia, m. 


25 B Ljne, m. 


7 B Virginis, m. 


27 T Serpratb, H. 


77 i Geminonim, m. 




8 VTireiDi., M. 


29 UTign«,SL 


8-3 I MoaocerotB, M. 


30 ELep<«».M. 


Vuiable. of 


Short Period. 


JCphd. 


,Aqiiila^ 


Al^in. 


jjaim.* 


A. 


d. 


b m 


b D 


Sep.. 6-35, M. 


Sept. 4-5. M. 


Sept. 12 7 20 


Sept. I 14 1 


■ r6s, M. 


■ 1-7, M. 


26 15 24 


S 13 35 


■5-4S.»- 


16-5, 1. 


29 12 13 


■5 "3 9 


J2-45. il. 


'S'7, «• 




22 12 43 






XIWi,». 


29 12 17 


U saltern. 


FCephai,*. 


b ID 




d. 


b m 


Sept. I 10 6 


nOoK)i]je.M. 


Sepl. 1-6, r.. 


Sept. 1 9 !7 


S 8 S9 


b n 


45. M. 


7 9 6 


9 7 5t 


Sept. 3 85; 


8-3, m. 


12 8 46 


•3 fi 43 


13 17 30 


..■3,M. 


■7 Sas 




20 IS 13 


.8s. ". 


. .2 S 5 


SCflocri,™. 


27 12 55 




27 7 44 


Sept. 17 8 ," 





Astronomical Menwranda, September 1885. 
E>]iiation of Time: — Kim bfforr Clock, yept. i, o" 14'; Sept. 
J- 34* ; Sept. 21. 7°' 5' ; Sept. 30, io» 8'. 
Sidereal Time at Mean Noon : — Sept. 



a4ii< i 



41' : Sept. 2 


, 12" 2" 


6" ; Sept. 30, 


12' 37™ 35'- 






Poaition-angle 


Heliogr. co-ordinB(«e of 






ofaiis. 


ceDtroofdiBk. 


N. Rises. 


Sets. 




Lot. Long. 


h m 


h m 






....17 »9 


6 42 


21 57 


+ 7 14 341 59 


....17 27 


6 30 


23 5 


7 15 275 57 


..,.17 35 


6 19 


24 3 


7 12 209 56 


..,.17 4J 


6 7 


24 53 


7 6 143 sfi 


17 49 


s 56 


25 32 


6 57 77 5^ 


,...17 58 


5 46 


26 2 


+ 6 45 " 56 
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Astronomical Memoranda. 



Sept. 1 : 



lo 56 

' 58 



aeti. 
h m 
Sept. 9 6 44 

10 7 II 

11 7 40 

12 8 10 


h ut 

Sept. 17 II 33 

t3 12 29 

19 13 27 

20 ,4 28 


Sept. 25 6 31 
25 6 59 

27 7 32 

28 8 9 


13 8 42 
.4 9 17 

15 9 58 

16 10 43 


21 15 33 

22 16 39 

23 nges 

24 6 5 


29 8 S3 

30 9 46 


■" Last Quarter. 
First Quarter. 
Last Quarter. 


Sept. S^ 8" 43°- New Moou. 
23 ^9 55 I'liU Mooo. 



Planets for Sepiember 18I 



% 


?Ianet. 


K,A. 


Deo. 


Ttiiaa. 


Bisee. 


Tr. 


&?ta. 






h ., . 






i] m 


h m 


h m 




Mercury . . 


10 46 . 


3 26 N. 


IO-6 


17 29 


3 


6 25 


11 




10 M 55 


8 33K- 


8-8 


16 17 


22 59 


5 50 


21 




10 52 32 


8 31 N. 


6-6 


16 II 


22 51 


5 37 


30 




11 45 53 


336N. 


5'4 


16 53 


23 10 


5 30 






12 40 42 


3 47 «■ 


12-3 


20 16 


I 57 


7 4z 


II 




13 24 46 


a 50 s. 


12-9 


20 47 




7 21 


11 




14 9 43 


13 36 8. 


13-5 


21 19 


2 7 


7 


JO 




14 51 22 


17 28 H. 




21 46 


2 14 


6 46 




Mara .... 


7 28 45 


2239N. 


5'5 


12 34 


20 44 


4 57 






7 55 32 


21 43 N. 


57 


12 27 


20 31 


4 38 


31 




8 21 23 


20 33 N- 


5' 9 




20 18 


4 16 


30 




8 43 48 


,920^. 


6-1 


12 17 


20 s 


3 55 




Saturn .. 


6 27 12 


22 24 ^. 


15-8 


II 32I19 41 


3 53 


30 




6 34 44 


22 .9N. 


i6-7 


9 46 17 54 


2 5 




Heptune.. 


3 34 46 


17 28 N. 




II 16 48 


29 


JO 




3 33 39 


17 23 N. 




7 17 14 53 


22 29 



Sept. 2* 6^. Mercury in inferior conjimetion, 

10 21 Mercury stationary i 

18 ^ Mercury at greatest elongation (17" 51' W.). 

25 19 UranuK in conjunction with the yim. 
A Total Eclipse of the Sun September 8, invisible at Gfreenwicli. 



Benson the Earth generally 8^ 6" 36"'i i 

Central EcUpse begins „ 7 56 '5 i 

„ „ at Noon 9 ig -9 i 

., ., ends generally 9 47 -6 i 

Ends on the Earth generally 11 7 "9 i. 



Long. 

171" 53' E.; 16° 16' S. 
154 54 E.; 41 o S. 
140 39 "W.; 57 46 S. 

77 38 W.; 74 43 S. 

84 13 W.: so 33 8. 



[No.ioa 

A hrtaJ BcJipfv of ih» Uom Septaoba- i^ [wrtl; nstde it 

fb«t contact wilb pnniBbr* zj' ly' 2~-i ; willi ibadoi 
tS* i5*-o ; naidk of edipae 19^ 48^-3 ; lut conlact wilh sbadm 
2t* zi'-ti ; vith ptammbn, 22' }4*'S- Siagahode of ibe ed^ 
(HcKMi'a dianKter=i) o-;S4. 

Tie fint contact with the dndotr takes pbc« at 37*^ £. of >'. 
point of Hood's limb ,- the laet eontad at 73' W. of N. point ; for 
direct image. 

OambatitnitftrS^Umitr 18S5. 



I tf" Twin 

1 I 0' Tauri 

BAC. 1 39 1 - 

8s Tanri 

117 Tauri ,, . 

B.A.C. 1728 . 

13 Capriconu . 
19 j i4Capriconu . 
to iS Aquarii . . . 
I. I B.A.C. 7774 . 
■3 B.A.C. S36S 

15 , u Piscium . . 

16 B.A.C. 741 .. - 

iS 48 Tauri 

18 y Tauri 

!8 75 Tauri 

18 9' Tauri 

!8 B.A.C. 1391 . 

19 III Tauri . . . 
:q 117 Tauri . . . 



Vimp. ii^.1 B«i^. Ab^ 



1 


■55 


21 


51 






M 


48 


4 


12; 


33 


141 




73 


8 


1,6 


12 


86 


12 


132 


iq 


65 


I' 


73 


46 


74 




1,6 


4» 




41 


S4 


2 


,8 


•5 


45 



11 20 

12 48 

9 23 



17 26 

18 51 
16 17 



a. Star below the horizon. 
On Sept. i> 1 3*" 40", Atdebaran approaches very close to Moon'a 
limb (193''). 

The B.A. and N.P.D. of Tlaneta and the Solar Co-ordinates are 

f'tpu for Greenwich Mean Noon ; in all cases Greenwich Mean 
imo 18 used, reckoning from noon to noon, as in previous years ; 
Xiw Htiffli'S for Occultations are reckoned from the apparent N. point 
Iwvania the right of the Moon's inverted image. 

BKKATUM IK No. 98. 
Vtffi 109. lino 3, /or refraotor rard reSeotor. 



THE OBSERVATORY, 

^ MONTHLY REVIEW OF ASTRONOMY. 



^^- lOl. SEPTEMBEK. 



1886. 



-Aimml Meeting of the Liverpool Astronomical Society. 

^^^ fourth Armnal Gleneral Meeting of this JSociety was held on 
rj^turday, July 25, Mr. E. C. Johnson, Vice-President, in the Chair. 
^V\e report showed that the Society numbered 258 members as 
^^ainst 166 last year. The total income of the Society had been 
^^7 2 i6«. 6d. and the expenditure ^75 4*. 6d. There was also an 
^Xitstanding account for printing of .£23. 

^j^ Mr. Isaac Boberts, r.R.A.S., said that this would leave a total 
^.efidt of more than £2 5. He thought the amount for printing was 
^-«iger than they were warranted in incurring from their present 
Xncome, and that it would not be wise to forestall the income of 
^e approaching session to provide for the deficit. He would 
suggest in future that they should either decrease the amount of 
their literature or increase the subscriptiou, as there could be no 
doubt they were at present giving more for the money than they 
could afford to do. The Secretary replied that this question had 
been raised before, and that it had then been decided that to in- 
crease the sufcscription would place the Society out of the reach of 
the very class it was intended to encourage. As to the supposed 
deficit, though the assets could not well be placed on the credit side of 
the balance sheet, he had no doubt that when they came to be 
realized there would be a considerable balance in the Society's 
&vour. The demand for the Society's publications had hitherto 
been very great, and even increased prices had been offered for 
numbers which were out of print. Last session such an emergency 
had been provided for by printing a larger supply, which had, of 
course, increased their expenses without in the mean time bringing 
in any return. The work of the Society had much extended, and 
it had been thought preferable to increase their sphere of useful- 
ness rather than to lay up a reserve fund ; though, looked upon 
even as a commercial speculation, he had every confidence in their 
ultimate success. 

Mr. W. S. Franks, F.E.A.S., noticed with regret thatMr.Espin 
was obliged to remove from Liverpool, and would therefore be 
VOL. vm. Y 



sgo 



Kier O W nw fe ry. 



pjo-lOl. 



auftble to underuke Uk duties of ^pectsl Oteerrec. The &ct, 
bowev«r, that be had porchaeed one <a ColTcr's ty-indi refiectcav 
looked hopeful, and he inm sane Mr. Eepio would cootioae to be 
oni^ of their most i-aloable otw^rers. fApplau^.j 

The Society then proceeded to ibe electioc of the Preflident and 
Officers for the easoiiig year, wMi the foIlowTng result : — PnsideiU : 
Isaac Eoberta, F:R.AA- Viee-PraidtaU -. Kers. T. E. Espin and 
8. J. Feny, and Messrs. St. Qneutm Gage and B. C. Johnson. 
Sptdal Ohunfr: W- St. Quentin Gage. Trtaturtr: G. Q. Bee- 
cham. Sterttary: 3. W. Appletoii. Ediuir-. W. H. Daviee. 
Council : Mesars. Baiendell (Sen,), Denning. W. H. Daiiee (Jan.), 
Elger, Franke, Gore, Knott. NewalL, i^harp, and Thomas, Uias 
Brown, and Bev. J. H. Honeybome. 



M 



Nice Observatory. 
HiTixo rec«ntJy lisited this Observatory, 1 trust a short account 
of it. vnth a deecriptioo of the dome for the targe eqnatoreal, 
uo«- in course of construction, and which poesesses some norel 
features, may prove interesting. 

The Observatory and its extensive grounds occupy the susunil 
of Ihe hill tnow-n as Mont Gras, some i zoo feet alxive sea-4evcl 
and distant from the Mediterranean about three or four miles. 

On its southern slope is situated » set of buildings, consisting of 
dwelling-bouses for the observers, library, calculatiug-rooms, &k., 
and higher np toward the summit are scattered the various build- 
ings which contain the instruments. Amongst thrae may be spe- 
ciaJly noticed a fine equatoreol of about 15 inches aperture, with a 
very perfect driving- clock, the dome and walls wooden-lined 
iJiroughout, and the shutters opening in sections ; meridian and 
transit inEtmments of 6 and 3 inches aperture respectively, lie roofe 
above which open right and left, running on tmnsverae horiKontal 
rails with a rain-tight central joint ; also the usual instruments for 
noting force and direction of wind, &c. ; all being of the highest 
class and in perfect order. A little lower and at some distance 
away is the building destined to receive the largo eqnatoreal of 
30 inches clear aperture, of very solid and mnssive masonry, and 
so far finished as to be ready to receive the dome foundations. 

Owing to the large diameter > £ the dome, the outside diameter 
being 78-39 feet (six feet larger than the Pantheon at Paris), and 
its great weight, 56 tous, it became a very serious considera- 
tion whether the usual methods of support, namely wheels or 
balls, would be practically workable ; and the question was anb- 
mitted to the celebrated French engineer, M. Eiffel of Paris, 
who, after much thought, suggested that the dome should be a\ai» 
to float in a circular tank of water, nud tliat runuiug-w heels should 
be principally used as guides and take siicb a share of the super- 
imposed weight only as might be necessary to secure perfect st^tdi- 
ness in rotation. 



HB5,^ Nice Oha^rvatortj. S^9 

K After rauob discuasion the conetructiun was placed entirely ia hisv 
Bands, and ths woric bas beeu designed, carri^ out, tud complet«dl 
in his worksEiops, Paris. I 

The writer was not only most courteously received aud shown over I 
Ihe Observatory at Nice, but on calling upon M. Eiffel, an asaistantfl 
iwas at once deputed to show the dome just then completed and tarn 
n^lain ite construction and uovelties. I 

' It is made entirely of steel, so as to secure the greatest atrengtb^l 
led lightness; the main framework consists of two semi-drcular ' 
Jittice ribs placed parallel to each other, about lo feet apart, to which 
tke shutter arrangement is attached ; into these are butted a series 
llf auxiliary ribs, 14 in ucmber, which carry the outer sheeting, and 
Siie is further supported by intermediate angle-iron framing. To 
he lower end of each rib ia secured a bracket carrying a horizontal 
wheel, which rolls against a circular cast-iron curb ring accurately 
fnachined, serving to retain the dome in central position so far aa 
egards all lateral movement. 

■ The dome itself is supported in two ways ; on the walls of the i 
Observatory a aeries of 36 heavy casHron saddles, Hhajwd like the J 
etter -J laid Sat, is placed at equal intervals and firmly bolted to 
be atonework of the building; upon these saddles on thelowerand 
^ter portion a circular tank reposes, having a depth of 4"92 feot and 
hVidth of 4-05 feet. On the upper and iauer part of the saddle ia 
Upcured the circular cast-iron curb already spoken of, having two 
Bkila cast on its upper aurface, carrying 36 aeta of running- 
nvheels, thi>ee wheels on a single a^Ele in eai^h set ; those on the 
^aide are flanged and serve to aasist the horizontal wheels In 
saerving the central position ; the outside ones have no flange. 
le central or intermediate wheels support an upper flat caat-iron 
mil, faatened to the underside of the ribs of the dome. All 
lese aeta of wheels are kept in position hy internal aud external 
mda of iron, which also receive the ends of axles. 
From the underside of the ribs on their outer edge depends 
le circular inner tank, immersed nearly its entire depth in the 
uter tank already deacrihed, and which floats in it and supports 
Uie weight of dome. It ia evident that by adding to the water iu I 
lank the weight on running- wheels can be either entirely or par- 
tially relieyed, and by abstracting from it, any desired pressure I 
ten be placed upon these wheels ; during high winds it is assui 
^* may be requisite to adopt this proviaion in order to secure 
„eaaed stability. Again, ahould the tanka at any time need repair 1 
5r require painting, the dome can revolve on its wheels alone. I 
JEhe force required to rotate the dome under normal conditions is 1 
Wtremely small ; when once started a weight of 7 Iba. over a pulley I 
flrill keep it moving. I 

i The diutfer is made in two leaves, and opens right and left n itli ' 
\ rain-tight joint in centre ; the clear aperture is about 10 feet, and 
leach leaf runs on a rail attached to the top and bottom of the j 
^me, and is made rigid by external lattice girders. In addition to ( 




g to note that it is intended to fill the circular 
twik with a solution of chloride of magnesium in water, having 
n ileusitv of I'zS, which will then resist a temperature of 40° 
( 'euligra'de below zero. As a matter of fact, frost, except of the 
Hiildust form, is almost unknown in Nice ; the very heavy density 
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' tbe ioltttion materially diminishea the necesBaiy cubic contents 
the circular tonka. 'Prober means are provided for giTing access 

bath the«e for painting and repair. 

From an engineering point of riew the mode of conatniction 
opted eeems admirably soited to answer the purpose int«nded ; 
It material will not last for ever, not even at Nice, and in spite of 
' painting, oxidiiatioQ will hare its nay sooner or later ; but aa 
is is in the future it is hardly worth while to meet difGciiltiea 
fore they arise. We most all of us, however, not only admire the 
Dnght and aHll which has been brought to bear upon this most 
teresting work, but still more the splendid and magnificent 
erality which has induced a private genUeman, M. Bischoffsheim, 
undertake, at his sole espense, the purchase of the property, the 
toWishment of an Observatorv almost without a rival, its build- 
[B and instrumeots, and the permanent endowment of the same, 
dch it is hia intention t-o moke. J, L. Stothbbt. 

UtUer, Batb. 



Proper Motion of Lalande 16616. 

(Communicated by Commodore G-, E. Belksap, TT.S.N., 
Superintendent Naval Observatory.) 
s proper motion of this star has been deduced by comparing 
lervations of Lalande, Argelander, Robinson's places of 1000 
CB observed at Armagh, and Washington TraDsitHjircle obaerva- 
Ds in the years iSSi and 1882. 
rhe Catalogue places are ; — 
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17 36-2 
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a 46-4 



Pheae observations, reduced by precession alone to 1 
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jliving these obaen-ations equal weight, forming equations of 
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A >:f^fcT ri.Vi-; ^i.'i'^^:. I .'iA/J r.ri -^^ v> r.'.^ 07 a friend a •eiaII eiujnve 
rf.''j:^ o: tr.-: Sl'/*:i. 7 ::-'.';.-:■: !:, '^.-irr.rnfrr. It evide:it!r form^ par- 
of -'^/r;.'; ^-^inhriV-xri W/a o;* ?tr'ror:orriy. but was io^e when he ha* 




'-/jifif: -urpjr iofin-l'<Kjkirjg rnarkinj^M, which induced me to prosecut^s=^ 
furJh^sr in^juiri^s. On shouinj^ the rnap to Mr. Wesley at th^^ 

Koyal .Astronomical Socictv'.s rofnriH, he identified it as a reproduc 

tion of ono in .Anigo's '.Aslrononjio JVjpulaire,' in which it is referrec? 
to as foUouH TAnigo, Astron. Pop. vol. iii. p. 444): — 

**Enfin, rastronomic est en possession d'une carte lithographiee 
do 95 centimetres de diamctro, fruit des etudes perseve'rantes de 
MM. Mjcdler et Beer. .Fai charge M. Barral de surveiller, pour 
cet ouvrage, rexocuiion d'une reduction de cette carte (fig. 296, 
pp. 448 et 449). Kilo est dossinee renversde, telle qu'on voit la 
Lune dans les lunettes astronomiques.'' 

We then referred to Beer and Miidler's original large map of 
1834 in the Society's Library (the same that Mr. Gill used at the 
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' Cape'), and there we found, in the proper place of H^^intts N.. aa 
OTol marking, which fairly corresponds to the object as iudistinotty 
uea or badly iUumio&ted. A coinparisan oi tbe region lu ahonm 
in the map of it, with that figured in the ' Observatorv," vol v. 
"., shows agoodaocord in the position of most of the features. 




X enclose atracing from the map kindly made for me bj- Mr. Wes- 
ley, as perfect as he could get it from an old map varniahed. 

Mr. Wealey informs me there have been considerable alterations 
in the r^on in the later editions, but that the special marking 
S^enlaina unaltered. He describes it as little more than a slight 
outline marking covered with dots like the rest of the ground, and 
^hich dots he has left out for clearness, He adds that on looking 
Bt it in the later editions of the map (which are not varnished) if 
aeems to be formed of stronger dot« than the general surface, and 
■' looks intended for a slight hill.'' Now we know that this appear- 
ance of a hill is presented by Klein's object under certain conditions 
of illumiuation ; and although the oval mark in Beer and Miidler's 
nap only roughly corresponds with our modern drawings, it does 
aeem to me its position and general appearauce are near enough to 
raise a serious question as to the big N (Nova?) applied to Dr. 
Klein's object. 

I am not sufficiently acquainted with the literature of the subject 
to know whether this point has be«i raised or discussed before. 
If not, it may possibly open a new interest to a matter of which 
we have heard Uttle lately. 

J, Rand Capkom, 



Schellen's ' Spectrum Analysis ' *. 
FoH the last thirteen years the first English translation of 
Dr. ScheUen's work has" enjoyed a most widespread and well- 
■ 'Spectiimi AnalyaiB in its Application to Terreslrial Subetanods, and the 
Physical ConetitutioQ of the Henvanlj Bodies.' Familiarly eipiftin&l bj tlie 
lafB Dr. H. Sohellon. Translated from the Third EnlatBed and Eerieed 
Serman Editlou by Jane and CHrolJne Laasall. Edited, nilli WoMs, by CBplain 
W. dH W. Abney, H.E.. F.E.S. With numecoufl y ' ■ - ' ' - ■ 
■nd Angstrom's and Cornu'! Mapa. Second Edi' 
" 1,4 Co. i88s. Pp. 616. 
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ileMTied populvitT as ft standard tertbook of epectroacopy. Bnl 
though the work wae most complete u a record of the state of 
epui'tnim analjBis in 1872, the dite of its publicatioD, yet so mudi 
haa been aohieved since which needed to be recorded, that some 
Toura ago a furlber edition b>d become obriously noceaBarj. 
t)r, Schellen therefore resolved upon a thorough reconstruction of 
the book, and was engaged upon it when he waa attacked by the 
i!lnea8 which unhappily proved e?entiial)y fatal. The task he W 
iiudt^rtaken was oot, however, left unfnlfllled, but waa earned to 
completion by bis friend Dr. H. J. Klein. 

This third GerniMi edition (fw the first English edition was the 
translation of the second German) appeared in 1883. The Misses 
Iflssell, who bad translated the earlier one, and to whom En^sh 
readers owe no Blight and me-agre gratitude for bringing so ralmllb 
a work within their reach, r^dily undertook the tranalation oE 
this edition also, while Capt- Abney undertook the dutiei and 
responsibihtiea of Editor, and reiised, and to a certain extent 
remodelled, the whole. It will be seen, therefore, that the present 
volume is a new edition in a higher sense than is sometimes mauit 
by the tenn, and calls for a much more detailed criticism than ft 
mere corrected reprint would do. 

Theje are two points of view from which the present work might 
be regarded. It may be compared with the earlier edition, and 
the question asked if it as ruJly and adequately represents the 
preeent state of speetroscopy aa that did spectroscopy in 1872. 
We fear in this case the compariaon would be somewhat to the 
detriment of the later work. Thus the chapter on the absorption 
of light by liquids seems decidedly iiicompleto ; no reference, for 
instance, is made to so interesting a matter as the relations of the 
absorption-ban da of the various salla of didymium and cobalt, 
»ud the shifting of the bauds of chlorophyll is dismissed in a three- 
line note. In solar work the information supplied as to Lockyer's 
recent investigations is summed up in the statement that the latter 
has communicated " several important papers " to various societies. 
The record of the results of observations of total solar eclipses is 
docidedly meagre ; Liveing and Dewar'a laboratory researches are 
■Cfcroely even referred to, and Ciamieian's theory as to the spectrum 
of cvanogen is lumoticed. No omissions of equal importance 
Atuld at the time of publication be charged on the earlier work. 

But, on the other baud, it is but fair to admit that the difficulty 
»r producing bo complete a work as was the first English Schellen 
has immeasurably increased ; not onjy does the science cover a 
inwch more extensive field, but its condition is not so convenient 
«* reporting progress upon as it was in 1872. In the first ten 
W t>v<>lv6 years after JKirchhofFs celebrated observation of the 
WWrwU of the sodium lines a great number of branches of spectro- 
•w'jvii' n>si>Krch were opened out, and followed up so eagerly as to 
*^ ^VJ' fclniost .'xhausted— on every hand something like a definite 
**^«^»*< rwult had been arrived at. But at the present day it is 



1885.] 



Schellen's ' Spectrum Analytia.' 



on many points by no means bo eftsy to sum up ihp results 
inTestigationa still in progresB ; ana it is pro!»bly the difficulty of 
treating questions which are still matters of controversy which has 
led to the omission of any full notice of the above- mentioned 
researchea. It will therefore be fairer to judge the book by esti- 
mating its original value and the value of that which has 
been added t-o it, and, so doing, there seems ground for littli 
the most cordial praise. The first edition a^ittedly gave a mosi 
complete and accurate representation of the then stat* of th», 
science ; we find it now much expanded, carefidly revised, and to » 
very considerable eiteut brought up to date. Great praise is due to 
the Editor for the iudiciaus way in which he has secured space for 
many valuable addationa by remodelling the earlier part of the 
work. The portions left out in the two first parts were none of 
them essential, and the alteration of the order of some of the 
sections is a decided improvement. Either the Translators ( 
Editor, or both, must be allowed great credit, too, for the com- 
pression of not a few long German paragraphs within the limits of 
a short English sentence. The saving of space, if clearness be not 
sacrificed, and that condition seeius to have always been fullilled, 
JdS a gain in every way, 

' Going through the work in detail, and comparing it with the 
first English edition, we find that the First Part, " On the Artificial 
Sotipces of High Degrees of Light and Heat," has been slightly 
Wndensed, to the decided gain of the book. The Second Part, 
" apectmm Analysis in its Application to Torreatrial SubataueeB," 
has been very greatly expanded, the theory of refraction, dispersion, 
and diffraction being treated much more fully than in the first 
^tion ; much additional information is given as to the different 
torms of spectroscope, and especially as to grating 8pectroaco]jes. 
A good account of Prof. Kowland'a concave gratings is added by 
Hie Editor. The spectroscope of Thollon is, however, passed over, 
the Christie half-prism spectroscope only mentioned, and Fievez'a 
combination of it with a grating not referred to. The accounts of 
Langley's bolometer work, of Abney'a photographs of the infra-red 
spectrum — the Editor has added many valuable i>agBs in this part 
u the volume — of the work done by photography in the mapping 
and comparison of spectra, of recent researches on the ultra-violet 
,Wid fluorescence spectra, and in spectrum photometry, are all new 
and fully maintain the reputation of the book. 
In the Third Part, " Spectrum Analysis in its Application to the 
Sun," the discussion started by the late Dr. Henry Draper, with re- 
d to bright lines in the solar spectrum doe to oxygen, is fully and 
:ly reviewed. " Eainband " spectroscopy is the next new sub- 
ject, and is clearly dealt with. The study of the Sun's surface 
comes next ; and several recent observations are given at length, 
though, as stated above, we miss any satisfactory reference to 
IiOckjer's work, despite its importance from more than one point 
' view. In the following sections the Editor has made several 
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important olterafiona: the deecriptions of various pbotognphic 
apDEtralus are much i-tirtailed, but a very good description of the 
Dailmeyer pfaotoheliograph is subatitiit«d. The account of totai 
solar eclipses has been sadly curtailed, aud oSorda the only instuiae 
ia the body of the work in which we think the editorial pruning- 
knife haa been too freely used. The results of the observations of 
the eclipses of 1S82 and 1883 are, however, summariEed, but the 
diagram, tig. 175, illustrating these is incomplete and insufficiently 
explained. Capt. Abney likewise gives a short but clear description 
of Huggins' method of photographmg the corona without an edipse. 
A curious expression occurs in the last paragraph of this section, 
when the supposition that the corona is partly meteoric in character 
is called a " hoiA conclusion " of Schuster's. The theory had been 
current among astronomers long before Schuster's paper, the very 
merit of which lay In the fact that it brought soQd support to a 
theory which had been formerly accepted uithout perhaps sufficient 
reason. The last two aecriona of the Third Part are new, and deal 
with the determinatioQ, by means of the spectroscope, of the speed 
of the Sun's axial rotation, and of the absorptive action of the 
Bolar atmosphere upon rays of various refraagibiliCy. 

The Fourth Part contains some valuable additional matter on 
stellar spectroscopes, amongst which Vogel's modification of Zoll- 
ner's eyepiece-spectroscope deserves especial notice. Additional 
details are also given of the spectra of the planets. The positions 
of only three bands in the spectrum of Xeptune are given. 
Maunder haa succeeded in measuring the positions of sis, which 
probably correspond to six of the darkest hinds in the apectram 
of TFranus. It might be mentioned here that the discovery of the 
broad lines near h in the spectra of sun-spots, p. 309, the observa- 
tions of Comet Wells recorded on pp. 516, 517, and 518, and the 
observations of the proper motions of stars made at Greenwich, 
should have been credited to this observer. 

In the Fifth Part, which deals with the spectra of the Fised 
Stars, the principal additions are: — Vogel's classification of star- 
spectra (where Vogel has been followed in denying the hydrogen 
Imes to /J, y, S, and e Ononis ; but this is certainly a mistake) ; 
Huggins' photographs (an important section); observations of 
variable stars, of the wonderful star Nova Cygni 1876, and of the 
results obtained at Greenwich as to the motions of stars in the 
line of sight. In the remaining parts, observations of Comet 
Wells — the great comet of iSSz ia not mentioned — Suggins' 
photographs of cometary spectra and recent obsorvationa of the 
spectrum of the aurora are the most noticeable of the additions. 
The determiaations of the positions of the bands in cometary 
spectra here given are not the best available : comets 6 and c 1S81, 
which are not mentioned, having supplied the most accordant 
values we have. 

The Appendices are very valuable. The first five are given in 
the body of the third German edition, and likewise the last. The 
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aeventb, eighth, and ninth contain complete tables of wave-length^^ 
for the dark lines in the solar Bpectrum, for the metals, and for 
the non-metaUic elements. In the seventh appendix, where Ang- 
Btrom's determinations of the wave-lengths of the lines in the solar 
Bpectmm are given, the actual measures have been wisely omitted 
and only the results retained. It should be noted that the values 
for the wave-lengths oE^the principal Praunhofer lines in this table 
do not quite agree with Angstrom's dtjinitive values, some smaO cor- 
rections not^having been ap]ilied. Aiiongst the plates are a beauti- 
ful copy of Angstrom's Normal Spectrum, Cornu's map of the 
ultra-violet, and Huggina' photographs of stellar spectra. We 
miss KirchhofPa map, which was given in the former edition. It 
was the more necessary that it should have been given, as when 
Kirchhoffs numbers are mentioned the equivalent wave-length is 
not stated ; and as there is no map given, the reader is quite 
unable to form any idea as to the real place of the lines. 
Appendix B of the first edition might well have been retained, 
whUat it must be matter of great regret that the Editor baa 
omitted the bibliography of the 1872 editioa instead of frying to 
bring it up to date. A catalogue of the brighter stars, with the 
tvpea to which they belong, would have considerably increased the 
uaefulneSB of the book, and would have occupied but little more 
than a page of matter. 

The short editorial footnotes scattered through the book are 
often disappointing, aome are unneceaaary, others would better 
have been omitted. This is the more remarkable since the general 
editorial work is well executed, and the paragraphs introduced 
into the text are clear, straightforward, and conciae. The Trans- 
lators have carried out their portion of the work not lesa ably 
than in 1872; the translation is free, yet sufficiently faithful, 
and the English is easy and with scarcely a trace of German style 
or idiom. So far as a firat rough examination has gone, there 
would appear to be very few mistakes. Two may be mentioned. 
On p. 445, line 21, " the lines of hydrogen and the line D^ are 
distinctly visible," abould have been " the lines of hydrogen appear 
bright." The very peculiarity of the claaa of stars in question is 
otherwise missed. On the following page, line 2, there is an error 
of precisely the opposite character ; speaking of spectra like that 
of Capella, it is said, " the metalHe lines are very numerous and 
are of sufGcient bnlhauLy,""/n(ertsi(!(i" being rendered "brilliancy" 
instead ot " intensity , the lines in question are dark absorption 
lines. 

The book, though containing ao much more matter than the 
1872 edition, contains no mure pages. This result has been 
obtained by using a type not quite ao large as before, though still 
sufficiently bold and distinct. The plates have been very carefully 
executed ; and the paper, printing, and woodcuts are such ns to 
render the appearance of the book all that can be desired. 
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CORRESPONDENCE. 

To the FkUlnn of ' The Obsei-vatory.' 
Jtipit^ and Large versus Small Telescopes. 
Gentlemem, — 

It ia difficult to account for the discrepaacies in the observa- 
tions by difft'rent observers. And when it is seen that these dis- 
crepancieB relate to markiDgs of prominent cbarnctep, and that t)iH 
reeulte are so variouslv interpreted, we cannot wonder that we are 
still far from having acquired anything like a comprehensive or 
unanimous knowledge of Jovian phenomena. The contradictions 
alluded to are to be regretted, though it la hard to see bow tier 
can be eliminated in face of the widely diverse conditions con- 
trolling individual observerB, and the ideaa and prejudices which 
more or less influeuce our judgment. 

Here is Dr. E. J. Spitta saying, in reference to the equatoreal 
white spots, " I cannot help thinking they have a proper motion of 
their owu — an old idea, I allow, but still one which even yet has not 
been definitely proved, I think '' (' Observatory,' August, p. 274). 
AfterseveraltbouBands of observations by Barnard, Corder, Hough, 
KortaKzi, Schmidt, Terby, WiHiama, myself, and many others 
during the last few years, all consistently and absolutely demon- 
strating the fact that these whit« spots have a proper motion of 
slightly more than 8° per day (=about 6000 miles) relatively to 
the red spot, one would have thought that Dr. Spitfa, coming so 
recently to the study of Jupiter, would have honoured ns with a 
little more confidence. If he will but look again for these white 
spots early nest oppoaition, he will unmistakably see them thread- 
ing rapidly along the equatoreaJ border of the great southern dark 
belt, and completely passing the red spot in lit1.le more than four 
days. These phenomena are so very paJpable that a child may 
witness them without much effort. 

The junction of the faint dusky narrow belt 8. of the red spot 
with the southern border of the spot appears to have eluded Prof. 
Pritchett both in 1884 Jan.-Feb., and 1885 May, I have quoted 
the conclusive evidence of five perfectly independent observers 
('Observatory,' March 1885, pp. 77, 78) aa to the coalition of the 
belt and spot in 1884, and have no desire to similarly corroborate 
the fact aa observed in 1885. It will sufGce if I reiterate that on 
May 9 Inat a faint narrow belt lying to the 8. j). side of the red spot 
was bent abruptly down to that object and actually involved with 
the dark material of the spot. The connection was not seen as a 
diffused mass of shading, but as a narrow and very definite vein of 
dark matter crossing the white zone outlying the spot. On that 
night definition was very sharp and the details were superbly 
brought out by my newly silvered mirror, powers 252 and 475. I 
endeavoured to make a sketch and fill in some of the mass of detail 
diffused in wonderful variety over the surface, but rotation so 
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quickly displaced the aspect of the disk that 1 found it ii 
to carry out my intention. The bright space contiguous to the 
N./. boundary of the spot which Prof, Pritchett calls a ■' fine whil« 
border " is always plain in my telescope, anil the spot never appears, 
except under very bad definition, aa nearly touching the belt iu 
this direction. The intervening apace is sufficiently wide and . 
brilliant to be always obvious. Such other details as are mentioned 1 
by Prof. Pritchett as visible in hla izj-in, O, G, are readily seen ' 
here, and some additional ouee, including the bright longitudinal 
division in the great 8. belt, which, curiously enough, is not repre- 
sented at all in his slietch. The latter also omits the very dark /, 
end of the spot (though observed by C. W. P., Jim.) which has been 
visible for some months iu any small telescope. 

While your correspondent agrees with me as to rapid changes 
on Jupiter, 1 must entirely dissent from his views that the red 
spot had a sudden formation and at first a.large proper motion*. 
Unquestionably the spot may have become wonderfully intensified 
during the first half of 1878, As to proper motion, does Prof. 
Pritchett allude to that he describes iu the ' Observatory ' for Jan. 
1879, p. 308 ? when he says " The most remarkable phase of all was 
the rapid j)f ope/' motion of the 'elliptical cloud' [i. e. the red spot]. 
I watched it for nearly one hour, and in that time its front moved 
on the disk of the plaiiet about one fourth of the planet's diameter. 
Itpassedby the mosteasterly of the spots, and its front had reached 
to the most westerly spot and was passing it at iz"" s" Ql. M.T." 
In this case the alleged proper motion was simply the effect o£ 
rotation ! and as to the red spot catching up and passing the white 
spots near the equator, this is a phenomenon perfectly inexplicable 
and one unique of its kind. The mass of evidence accumulated in 
recent years proves that it is the white spots which overtake and 
pass the red ia the direction of rotation. That a displacement 
eonld occur of the startling character described, and under the very 
eyes of the observer, ia open to the gravest doubt, as it is opposed 
to all the knowledge gained of Jovian phenomena in moderu times. 
Aa to whether the red spot, during the few months immediately 
following July 1878, exhibited a aee-saw motion, causing it to 
oscillate between 'wide extremes of longitude, or whether the spot 
rapidly varied in its visible aspect, is also very doubtful, though it 
must be confessed that the observations of Dennett, Niesten, 
Pritchett, and Trouvelot are as discordant as they well can be. 
On July 9, 1878, Prof. Pritchett estimated the longitude oa 347°, 
while Dennett on July 27 found it 204°. On Aug. 6, 1878, Niestea | 
jgave it as 194°, and two nights later found it 338° ! On Aug. 21 

BdatiTely to Ilia tniB motion of the material spliore of Jupiter (the pi«- I 
rate of wliifh wb are ignorant) the red spot probaiilj has v, slight propar I 
on, though noua of tha marvellous chaDgeH ahowu in the velocity of the \ 
equatoreal wiite apois. Much Tariationa tie apply to the red spot ore spread I 
over oamparatiTelj long iatenale and appear to be tar more gradual in their J 
t^altttion. All the more reliable ubeerrationB prove tbia. 
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he fixed it at 185', on Sept. a at 143°, and on Sept. 9 again ae 
185"! One is t«tnpt«d to Buggeet there wore two spote. Some- 
times the obie<^ eluded obseiration whea it should have beeu 
central ; on other dates it was conspicuous close to the limb. All 
tills is very perplexing and can hardly be explained by large erwra 
of observation. It is true, bowerer, that the positions of the spot 
were rougJdj/ eslimaud from skeleha, which are rarely accurate in 
fixing places, and that cm occasions of bad seeing the spot may 
either have eluded notice altcgetJier or its place have been veiy 
inexactly assigned. In presence of the doubts affecting the initial 
obaervatioDB we are scarcely warranted in assuming this enornioue 
feature to have shown the remarkable irregularities of motion 
ascribed to it. It is almost universally admitted that the spot ia 
an old feature affected by singular modifications of appearance 
which now and then throw it into promnient notice. But there 
has never been sufficient proof of a rapid oscillation in its velocity, 
The early observations in the summer of 1S78 may be difficult to 
reconcile unless by "dodgy" behaviour on the part of this well- 
known object ; but we are hardly justified iu adopting euch an 
extraordinary view, especially if we regard almoaphenc conditions 
as affecting our judgment to the extout implied in your correspon- 
dent's opening paragraph. 

I entirely agree with Prof. Hough in the views he now pro- 
pounds (' Observatory,' Aug. 1885, p, 276) respecting the changes 
on Jupiter. The statements occasioutdly mode as to new belts 
appearing in a few hours are simply the effect of the swift rotatoij 
movement of the planet. Prof. Hough allows that " minor changes 
occur from day to day," while certain features, such as the red spot, 
ate Bustdiined for some years with little apparent alteration of 
aspect. There will be few to dissent from this opinion. Objec- 
tions have been previously raised to IVof. Hough s opposition to 
the idea of sudden changes from his remarks in the annual reports 
of the Dearborn Observatory, io which a general statement was 
made that " the changes taking place are slow and gradual ; " but 
his views, as now more definitely expressed, are quite in accord with 
those of others who have recognized, over and over again, the great 
unstability of certain lineaments on the planef s surface. 

Prof. Hough, commenting upon the blending of the spot and 
belt in Jan.-Feb. 1884, says ; — "I have no doubt that with asmall 
telescope I should have seen just what others saw, as the spot was 
apparently against a faint belt following, but at no time was it 
' merged into the belt.' " But Prof. Hough quite overlooks that 
his argument is vitiated by the fact that Mr. Green used a reflector 
of i8-in. aperture, and that his observations (with a telescope of 
nearly the same capacity as the Dearborn reflector) are the most 
conclusive of all relatively to the dispated junction of the spot and 
belt. This junction existed irrespective of the size or character rf 
telescope or of atmospheric interference, just as it existed (witii 
some little modification of det«i1> when 1 saw it under splendid 
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definition in May of the present year *. To attribute the connec- \ 
tion of these markings tis an Q|ipnrent effect due to iimdequ&te 
aperture, ia therefore utterly futile wben confronted with Mr. 
Green's results. Moreover, has it not occurreit to Prof, Hough 
that the small instniments to which he adverts ought to have 
ehonn the division with Jupiter at opposition ae thej exhibited it 
plainly enough with the planet near quadrature and far less favour- 1 
ably placed ? The argument which he also applies in the sentence I 
" but the fact that aubsequeutly the spot was seen by everybody aepa- 1 
rate&addistinctileadsus to inter thatit did not coalesce at anytime," I 
is equally devoid of weight. Indeed it is at once apparent that the ] 
point alluded to by Prof. Hough Eumiahea very strong evidence the 
other way. With Jupiter at maximum diameter and other favouring 
drcum stances, the highest magnifiera failed to separate the spot 
and belt, yet, later on, this was accomplished readily enough. To 
this but one logical explanation can be found, viz. in the actual 
separation of the two features. 

In this ease the reflectors seem to have possessed an advantage 
over refractors. The suggestion is afilrraed by the fact that in 
Sept. 1883 Mr. Williams could distinguiah the outline of the spot 
well with a 5^-in. Calver, whei-eas at Palermo with the 10-in. 
refractor the place of the spot appeared " very white " ! The ' 
question involved is an important one, and the ensuing opposition 
will possibly enable us to solve the difficulty. The singular 
appearances now' in dispute will probably be reproduced ; and if 
observers generally will critically scrutinize the Bouthern boundaries 
of the spot during the coming winter, the junction of the narrow 
belt on the 8. aide may be again observed. 1 have referred at length 
to this matter because^it is not only most essentia] such contradictions 1 
should be cleared up, but the fact of the spot being joined to a I 
branch of the dark bolt nearer tlie pole, struck me as very remark- 
able when I first observed it, seeing that the narrow belt on ite 
equatoreal side has specially avoided the spot and actually runs 
into the great W. equptoreal belt in ordeT to escape the coalition, 
In esplauation of the latter peculiarity Prof, Hough has ingeniously 
suggested (Report of Dearborn Observatory, 1883, p, 10) that " the 
in-blending of the two objects would seem to indicate that they 
e composed of matter having repellent properties, similar to two ) 
louda charged with the same kind of electricity," \ 

, The dark reddish spots, referred to by Mr. Green as situated in ' 
3 latitude as the old red spot, have been very generally | 
served during the past opposition. They are elongated in the 1 
cectioD of the belts, and the principal spot, which follow a the ' 

s also BlroBglj EUBpected by Mr. Barnard on April 35, 1E85, Ho 
'here WOB a inasB of Jarkisli nhediug s.p., poeaiblj in pontnet with the ' 
ledgeoflliespot "('Observatory,' June, p. III). I have intarinUy observed 
me coKnection of tlit spot and bplt 10 tlie greuteet adyanlage nhtn tbe eeeing 
W»B very good mill the minor delnils vitiUe wilh imuBual effect. This ia quite 
Imposed to the Ibeory thai it ie a false appearance, J 
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He deveribea it ae " « {aini eUiptial spot de^ixd of colour or 
■trengtb of oattine," Mid gif» s afcetdi in the ' EngUsli Mechanic' 
(or (Xt. 12, 1S83, p. 126, in wUtfc tfae spot b figored, not oolj 
aaia Uw nune tarn and fine, bat in tbe suae btitode and Idi^ 
tade M at present. The onlj dian&ilari^ is in tbe increased deptii 
of tooe ana more proanineat aepert o£ tlie maridng seen dariog the 
recent omiaaition. There can, boweier, be tittle doobt of tlieir 
ahaof ate laentiW, ar timt tlieae minor red spots are of considerable 
pennancnCT, k> tiiat w« buy coa6imtij predict their reappearance, 
during the aiaoing aatnmn. vhen tbe pbnet again becomes observ- 
able. 

. Jnpiter 



Mr. Barnard's intetestiog rrference to the apote 
(' Obs^ratory,' June. 18S5, pp. iio-ii) has led me to 
his transits with those of similar markings observed here. Tbe 
white equatoreal spot be noted coitral on April 20 at 10' i'°-5, and 
OD April 15 at 7' 56" (Sashrille iLT.), n-as the same object which 
baa been so persisteutlr visibte daring the last sii years, and which 
he himseU Ina often obaesred on prerious occasions. The " sharp 
indentatioD ** be describes in the " outer edge of the 5". equatoreal 
bell " on April 20 and the " large, luminooa, ill-defined spot " seen 
in the same position on April 25 were identical with each other 
and with a feature which bas been foUowed here since January ij 
last. I append tbe observed times of transit, including Mr. 
Barnard's two estimates, reduced to G.M.T. 



Largt while >pot indeiUitig S. tdgt of great N. 6«&. 



April 



April 18., 



May 



7 19 




Hotation period 9" 55" 3i'-5, or slightly less than the i-ed spot. 
There were several other large white spots in the same latitude. 
Mr. Barnard obtained a pair of observations of another of tbeee 
on April 22 aud 24. 

With T^ard to the general question as to the comparative merits 
of large and small telescopes, it appears? that Professors Toung and 
Hough and Mr. Green iigree in asserting that with a large instm- 
ment they can see everything visible in a smaller one and see it 
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Chia is important, as proving ther« ie BOjae practical ftd- 
(tight though we may fairly consider it, in favour of lat^ 
perture. But they do not t«Il us they can aee anything in the big 
Ustrumentfi which is invisible in the smaller, though I suppose that 
B left to be inferred ? The question is one which, I apprehend, will 
I best settled by comparisons, side by side, with telescopes of 
fferent apertures. Ijirge instruments have bo frequently proved 
isappointing on planetary markings, while, on the other hand, small 
les nave often surprised us by their eSective grasp tif detail, that 
B assumed superiority of the former may well be questioned. In 
my ease the advantage claimed for the costly, giaut telescopes of 
ihe present day, if really admissible, must be so very trifling that we 
»re justified in doubting its significance, especially on bright planets, 
which do not essentially require excessive command of light. 
"With respect to other classes of objects, such as very faint t-elescopic 
comets or nebulio and miuut« stars and satellites, the necessity tor 
areat penetrating power is not disputed. The efficacy of small 
iinatruments comes in where it is desirable to have that critit 
sharpness of the image resulting from a suitable blending 
aperture and power with atmospheric conditions. 

" Tours faithfully, 
Bristol, 1885, Aug. 3. W. F. Denkiso, 



nicttl Family. 



> particulars respecting this scientific 
1 my last may be acceptable to some of 



Kirch — flj 

Perhaps a few mc 
family than space allowed 
your readers. 

Gottfried Kirch was bom at Guben, in the district then known 
fts Lower Lusatia, on the i8th of December, 1639. His father, a 
tailor, was obliged, in consequence of the troubles arising out of 
the thirty years' war, to take refuge with his family in Poland, 
Tonng Kirch, however, who early showed a taste for mathematics 
and astronomy, found means to complete hia studies at Jena, and 
was afterwards recommended to Hevelius, whom he assisted for 
some time at Danzig. "Whilst residing at Coburg in 1680, he 
was the first to discover, on Nov. 14, the celebrated comet 
of that year. It was not until 1700 that he took up !iia abode 
in Berlin ; and on the establishment of the old Hoyal Obser- 
vatory (which formed part of the buildings of the Boyal Academy 
of Sciences) in that city, by the first King of Prussia, in 1705, 
he became the first Director, and died there on the zsth of 
July, 1710. He married his second wife, Maria Margaretha (who 
was born in 1670, and the daughter of a clergyman named 
Winckelmann), in 1692 ; this lady was of the greatest assistance to 
him in his work, both the calculations and observations ; she wrote, 
moreover, several astronomical papers herself, and discovered a 
comet (the second o£ that year) in April 1702. They had a large 
family, of whom t«o, a son and a daughter, shared the scieu- 
TOL. vni. 
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tilie taat«8 of their parents. The former, Chriatfrieii Kirch, who 
was bora at Qiibea on the 34th of December, 1694, became Director 
of the Berlin Observatory in 1716, and remained there until 1 
when he died on the 9th of March \ aa mentioned in my previous 
letter, it was he who discovered the comet of 1718, His sister, 
Christina Kirch, assisted bim both in Sua caleulationa and observa- 
tions, as their mother had done their father ; she was about two 
years his junior, and lived to a great age, dying at Berlin on tht 
6th of May, 1782. Yours fuilbfuUy, 

BliickhBiiUi, 1885, Aug. ig, W. T. Ltnk. 

Biela's Comet. 

Gjintlemes,— 

In the ' Obaervatory,' No. 100, page 263, 1 have espreased 
myaelf ao badly on the subject of the possible place of Biek's 
Comet in 1872, that 1 must beg of you to allow me to state that I 
meant to aay to Mr. Deuning (the letter was never intended for 
publication) that the perturbations of the Comet had not been 
carried forward to 1872 and that there was a possibility of the 
retardation in question being accounted for, not as having taken 
place in the six preceding years, but during the three revolutiona. 
Any one desirous of knowing exactly how the case of Biela stwids, 
should read the communication of Mr. Hind to the 'Monthly 
Notices,' 1873, March. 

Although the eoincidencea of periodic time and line of nodes a 
most curious, I should not like to say that there ia any great 
probability of Denning's Comet being identical with Biela's. J 
only admit the possibility, Q, L. Tupmas, 

Hill foot Obearralory, Harrow. 

Close Planetary Conjunctions. 
Gektlbmen, — 

The closest planetary conjunction of this year ia described 
in the following formal manner in the ' Nautical Almanack ' under 
July 17 :— 2" 5 d 2 f^ o II 8. The objects were readily viaib 
the same field of view of a 35-iiith this afternoon, but being separated 
by a third o£ the diameter of the Moon did not afford a very 
Btriiing conjunction. Mercury and Venus aeem to have furnished 
the only instance otjserved of one planet occulting another, viz. in 
the year 1737. A close appulse probably occurred ahortiy before 
the invention of the teleacope. In ' Scientite Eclipaium a Melchiore 
a Briga ' (pars iv.), p. 147, we have the following r— ■' Mercuriiun 
& Venere occultatum an. 1599 d. 8 Junii ex su4 obaervatione 
putavtt Michael Mceatlinna, et eonsentit Keplerus ia opticis." The 
author goes on to refer to the case of 1737, in words that show 
some observation of the planetary occultation waa obtained at 
Paris as well as at Ijondon ; — " Idem apectaculum renovatum e. 
an. 1737 die 28 Mali, quaudo Parisiis D. J. Cassinus vidit 
Mercurium tangei-e limbum occidentalera Veneris, a qu& incipiebat 
obtegi h. 9 30' 3" p. raer. deinde vapores observation em prosequi 
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Tstuerant." The appulse or ocoultation o£ interest above all, 
others would inaaifestly be one of Saturn by Jupiter : no 8in;ii hoSt J 
occurred in the anuak of teles!!0|)ic observation ; and the only f 
eloae one I dnd pi-erioua to the telescope is raentionad in the sama I 
work (a Melcbiors a Briga) p. 177: — "An. 1563 die 34 Augusti 1 
bor. 14.30' Aurange, Junctiuuis tidlt Saturauin austral iorem in gr. 
28 Cancri quasi cooperiri 4 Jove, ut ipse uarrat in Pi'aefatione ad ' 
BUSS tabulae." I'aitbfuHy yours, 

Melpluh Vioarige, S, J. Juubsok, 

Bridport, i3g;, Julj 17. 

Stellar Photometry. 

GKNTLEMiar, — 

In the July number of the ' Observatory ' you gives report 
of a. somewhat animated diseusaioa, by the members of tha 
E.A.8., ou a communication of mine to the Sodety, on certaia 
points relating to Stellar Photometry. That paper wae not intended 
by me for an extempore discnsaion, because 1 was aware that it 
referred to topics some of which were not obvious, and others 
required a deliberate consideration ; otherwise it would have bees 
my duty to have been present at the reading of the paper. The 
BocJety, however, is greatly indebted to the Astronomer Eoyal for 
the admirable esplauatious which he gave of the severii! diiEicuities 
as they were sncceasively propounded by some of those who took 
part in the discussion. So far my absence was really a gain to the 
listfflierB ; and beyond that hie valuable remarks are now accessible 
to the readers of the ' Observatory.' Nevertheless, as there ar 
few points which still require explanation, 1 shall request a little 
apace whereby 1 may hope to remove any erroneous impressions 
which may still possess the minds of astronomers interested in the 
subject. 1 need hardly say that it will be desirable for the reader 

^'to have at hand the last numbers both of the ' Monthly Notices ' 
)ltxA of the ' Observatory.' 
I Mr. Knobel and some others with him, owing, I fear, 
wnne inadequate explanations of mine, both personal and written, 
have been, it seems, led to the ijnpression that by means of a certain 
screw attached to the photometer, the observer by a rapid and 
possibly habitual motion of the screw, might continuously move the 
wedge up to the same point which he had persuaded himself was 
the point of extinction of the star. I cannot help thinking the 
wiggestion is at least as ingenious on the part of the objector, as 
it would be on the part of the observer to succeed in such an act of 
uneoBscious legerdemain. But as he would virtually change his 
instrument by altering the aperture of his telescope, it would not 
lie within the range of probabiUty that be could make his two sets 
of independent measures accord in tbe way they ought and actually 
do accord. Be this as it may, there is a still more cogent reason for 
dismissing all doubts as to the mysterious action of this screw, for 
Mr. Plummer very rarely if ever uses the screw, and uo such is 
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Bttaclied to the pliotraneter used by Mr. Jenkins. Intention and 
nttention, combined with aufilcient experience in the use of this 
extremely simple instrument, are the only secrets in the productioo 
of the accordant results. 

I regret that the evidence for the point of extinction of Polaris 
being uoaffected by moonlight was received with eoiae incredulity. 
But the evidence for the fact ia overwhelming, as demonstrated in 
the course of many thousand extinctions of the star in every phase 
of the Moon. Moreover, the cause of it seems obvious, and it was 
clearly explained by the Astronomer Boyal. To Mr. Howlett I 
am obliged for the question as to the quite different effect which 
would be produced by bright suuiight ; bia question has led to 
some experiments of a quite successful character in relation to the 
whole subject, and these I may probably communicate to the Society 
ftt a future period. It is in result* of this sort that the utility of 
the evening discussions may be traced. 

General Tennant appears to have been under the impression 
that occasionally a whole night's measures have been suppressed on 
account of discordances, and that unintentionally I have led him to 
that misapprehension. I regret it if I have so misled him, but the 
reply is sufficiently simple. In vol. xlvii. of the Society's Memoirs 
I have given the results of some twelve thousand extinctions. I 
have in connection therewith suppressed not a single measure, all 
are equally utilized ; but I believe I should have acted more wisely 
if I hud suppressed several measures taken in unfavourable weather, 
and in the revision of the work now in the course of printing I 
shall certainly suppress some, though never without notification. 

Ab to whether or not I have made an improper or injudicious 
selection from the measures in the Harvai-d Photometry, I thought 
and still believe that 1 gave the entire table of the Harvard measures 
of all the brighter stars down to Polaris, taJien from page 406 of 
the Harvard volume. My object was to inquire, from the records 
published in that remarkable and valuable volume itself, whether 
three determinations of a star's relative magnitude were necessarily 
sufficient to secure accuracy. The facts of the case lie before the 
impartial judgment of the reader. 

I n'as also sorry to read the opinion expressed by one of our 
eminent Fellows to the effect that he did not believe in either the 
meridian or the wedge photometer. This also was my own mental 
attitude some four years ago, but long subsequent experience wifJi 
the latter has entirely changed my opinion. The double image or 
polarizing photometer originally devised by ZoUner and modified in 
the Meridian Photometer by Prof. Pickering is a very effective 
instrument of extreme beauty. The Wedge Photometer as I have 
modified and applied it is of extreme simplicity. The probable 
error of the observatious made with the Zollner photometer is 
reported by Dr. J. Wilsing of Potsdam to be much greater (o'osj 
mag, as against 0*035) ' thtin that deduced from the Wedge obser- 
* Bee ' Asf-oiiDinieche Kaehriclilen,' vol. 109, p. 50. 
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^Bfttions, and this is confirmatory of my onn experience. Be that i 
as it may, each \s trustworthy and valuable in its own line of proper 
application. But, after all, it is the eye which is the actual photo- 
meter ; the optical instrument effects little more than to facilitate 
the means whereby the eye or the brain may record its judgment, i 
Many experiments lead to the conclusion that this judgDient ia J 
very limited in extent, when applied to light which in its charaeter 1 
is either feeble or intense. Photography, no doubt, presents the 1 
promise of future usefulness, but I fear it also will be attended I 
with similaj:' limilatious. I 

As applied to the stars, the experience of four years lends to the I 
coDclusiou that either form of photometer (i. e. of the Wedge or any ] 
form of the Zollner) properly applied on any single fine night may j 
be reasonably expected to furnish the apparent relative magnitude 
of a star with an error not appreciably exceeding the tenth of a 
magnitude. j 

IL UnivarBity Obeervatorj, Oriord. "^ow obedient Servant, 

^H 1SE5, Julyi7. C. FfilTCHABD. 

^B NOTES. I 

^1^ Ianglet'h REsEAHcnEa os Solae Hiiat. — The results of the ■ 
work upon which Prof. Lnngley has been engaged for the last ; 
Beveral years have recently been pubhshed in a complete form as 
"Volume XV, of the Professional Papers o£ the United States Signal 
Service. No «'ork more thoroughly aggressive, more calimlated to 
further the progress of science, and to render it secure, has been 
undertaken during late years than that which Prof. Langley has 
carried out chiefly by means of his ingenious and useful instrument, 
the Bolometer. "We have had occasion to refer to Prof. Langley's 
work on former occasions, as in our number for last February, and 
in the report of the meeting of the Eoyal Astronomical Society 
held on April 10 we gave Prof. Langley's own account of his 
researches. It will therefore only be necessary for us to give a brief 
outline of the present volume. The first chapter contains the pre- 
liminary observations made at Alleghany, from which Prof. Langley 
deduced the value of the Solar Constant a& 3-?>^ calories, a much 
larger quantity than that generally accepted hitherto. These 1 
observations also showed him that, contrary to the generally received ] 
opinion, the greatest absorption occurred in the visible portion of 
the spectrum, particularly in the green and bine, and that it 
diminished as the extreme infra-red was approached, and convinced | 
hira that the labour and eipense involved in repeating the obser- 
vations at the base and at the summit of a lofty mountain would | 
be well repaid by the gain in our knowledge. The generosity of a 
citizen of Pittsburgh suppKed the means. In July 18S1, there- 
fore, Prof. liangley started for Mount Whitney, a lofty eminence in 
the Sierra Nevada of Southern California, over 14,000 feet in 
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hm^ wUdi Mmed to ilmIi'— afl lie muBtti lu^uiimnli. 
Th» aecaoi dmaiet ptm 1^ mtOHliaK SBOOHBt «f Acjnncfto 
H«mtWUlae7. IW foOav wmd^ ehafica al R«dti «f ab- 
MTTHiMu and dcanipdnu of tT ' ' 
tbeM wens iistaTpTrbeti<iinet«; 
pTriMlia«Ht«r. tvo gwibe ftctiiMa 
tM ipeetro-bolonKler. Id timfb 
■phenc iliMqrtKn t* •Imwii to he mbtnA 40 |l e^ or 
uniftllj' ■uppoaed. Then follow daptexm «n **£^ 
"Noctamoi Kwlintioii," Ac Chapter xxi. gnei k g^KCM iwbkht 
of tlM rMuU* ; Mul Ibn ino«t prufaable Taloe of tite **Sebr Cooatiiit 
ia giteu M J calorin. Three appcndkca foQow : on tfae icdudin 
of Mjchromet^r obaerratioDs, Ibe detcnunUtoo cC wan-leiifitli'i 
In uw invuible prianiatic spectnua, and also of At wflnenw d 
foutreciiou curreuU on tbernioaiettf liulbe. The woefc is ilhaliild 
liy twenty-one plates, mo»tly the obMnotion rarres <rf die diSeiBil 
insirumenta, beside* a map of the district of MooDt ITIutaMji 
febowiDg the proposed reeervati<Ri, and a i~iew of the moaotUB 
camp. 

tUi prindpal resulta of Prof. Lsngler's v-ork may periiap bs 
briefly Butntnarized aa foUowB : — He has shown that Ae istuible 
Hpei^trum beyond the red extends mach further than was imagined 
ur believed posRible ; he has detected cold spaces in tliia Bpectrom 
aoalc^ous to the dark absorption bauds and lines of tiie visible 
apectnim, and has determined their wave-lengths. He has shown 
tttat all the old formula for tbe detenu in ation of wave-lengtlis is 
tbe prismatic Bpeclriun failed ntterly when carried into the infra- 
red region. The aiuount of absorption exercised by the atmosphere 
has been proved to have been greatly under estimated ; it is at least 
double what has been uaually supposed, and the value of tbe 
" Bolar constant " has been infreased in consequence. Contrary to 
the theory hitherto uni\erBally held. Prof. Langley has ^hown that 
the infra-red rays do not suffer the most absorption, but the visible 
rays and especially those in the green and blue, the transmissibility 
steadily increaBing touarda the extreme infra-red. Prom this il 
.follows that what we call white light is not "the sum of all radia- 
tions," but that remainder of rays which has been filtered down to 
US, aud the Sun, could we see it as it is, would appear of a decided 
bluish tint. Prof. Langley's observations seem also to indicate thai 
ftt a certain point far in the infra-red, trans miasibility through the 
fttmospLure suddenly ceases, and it vi ould seem to follow that the 
earth heat which fails to be radiated away through the atmoBphere 
must be lower than we have yet esaniined in any apectnim. The 
old idea of n " temperature of space" ia rejected, aud reasons aro 
given for concluding that the heat we receive from celestial bodira 
other than the Sun is pmctitaliy nil Finally, Prof. I^ngtey con- 
cludes that the tempcmlure of the earth under direct sunshine. 
fvon though our atmosphere were present as now, b ould probably 
iall to — 200° C. if lliat ntniospbere did not possess the quality of 
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seloctite absorpdoD. To this catalogue of resultB it may be add^ 
tliat the volume before us girce abundant evidence of the atlenliou 
and care which Prof. I^nglej baa giren to free his work from erery 
soun-e of error. 

TuTTi^'s Comet. — TuttJe's Cornel was found by MM. I^rrotin 
and Charlois at the Sice Obserralory on Aug. 8, The following 
obeervatioDS were made bv M. Charlois : — 
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The Cohdoba Zose-Cataixjgite •. — This Catnl(^:ue was printed 
from stereotype plates in order that any errors diai'overed up to 
the last moment might be corrected before the work should bo 
actually printed. Notwithstanding this precaution, a considerabla 
□umber of errors have been detected since the catalogue was issued. 
The Ai^ntine Govermuent has now directed Dr. Gould to cause 
the recently detected errors to be corrected upon the stereotype 

Elates, and to oSer these to the ' Astruuomische Gesellauhaft,' it 
Bing understood that the gift of Uie plates carries with it Iho 
fullest authority for the ' Aslronomiache Gesellachaft ' to use thetn 
for priiitiug a new edition whenever it may see lit. 

New Misob Plajjet, — A minor planet (No. 249) of the 12th 
mag. was discovered by Dr. Peters on Aug. 16. 

CrsciNKATi Obsbrvatobt. — No. 8 of the publications of the 
Cincinnati Observatory contains the Observations of Comets a and 
h, 1883, made by Mr. H. C.Wilson during his lempornrj Director- 
ship. The observations were made with an opera-glass, a zi-inch 
finder, and the 11-inch eq^uatoreal. Besides observations of^posi- 
tion there are copious notes on the appearance and 39 drawings of 
Comet b 1883, on 18 nights from 1883 Oct. 30 to 1884 Jan. 26. 
A diBcuBBion of the observatiouB of the toil discussed according to 
Prof. Bredichin's method gives a value of i~fi a httle less than 
z'5, which agrees with that found by Prof. Bredichin from a large 
nmuber of observatious by different obsorverB, the investigations 
being entirely independent, as Mr. Wilson's was finished before 
the receipt of Prof. Bredichin's. The present niunber is, like No. 7m 
a valuable addition to the literature of cometary astronomy. 

■ VierteljobraBcbrirt der Astron, QaBeUw-hnrt, ^a Jahrgaiig, 8. 
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Yale College Obsebtatokt. — Tn the ' Observaiorj',' ^'o. go, 
p. 306, referpnce was made lo Dr. EILin'a ivork with the Htlio- 
iuet«r of TaJe College. Vaiioiis imprm-ementH have since been 
made in the instrument, aiid a regislerine micrometer added, wbicli 
greatly facilitates the ohserver's work. In addition to meaauriag 
the distance and positiou-angle (from Ak-yone) of those eIats of 
thn Pleiades -which were measured by Bessel, eeveral other stari 
have been measured. The diameters of Venus and Saturn, tlie 
satellite Titan, and the distance of lunar craters from stars iaii 
also been measured. It is intended to proceed now wilt tk 
determinations of stellar parallax. 

Natal Obseeyatobt.— The work of this observatory is increas- 
ing fo much that Mr. Neisou thinks it highly desirable that tvo 
permnnent assistants should be engaged. Tho meteorologinl 
observations introduced in January 1884 are now in full opera- 
tion, and it is hoped that very soon, through the cooperation nt 
several observing stations, a system of weather-warninga msT 
be inaugurated. As regards the lunar work, we notice that 59 
transits of the Moon's limb and 50 (ransita of the nearly central 
crater Murchison A have been obtained with the trans it-circle. 
These observations furnish data for calculating the variation in tlie 
irradiation at edge of Moon, and of the effect of the known irregu- 
larities on the limb. The total now exceeds 100, and Iheyare 
completely reduced. Arkley Observatory, England, cooperates in 
this work. An appendix to the report contains obser\'attons of 
comets Pons and Bamnrd. A good mean*finie clock is wanted to 
automatically send time-signals to various parts of the colony. 

Stokthckst College Obsektatohy. — The published results of 
this Observatory show that the mngncfic and meteorological 
observations made in 1884 have been on the snme plan as those of 
the past fifteen years. Numerous tables of monthly nnd yearly 
means of the usual elements are given. Father Perry remarks on 
a fall of rain noted on April z 6- — "In forty minutes o'ii4 in, of rain 
was collected in onr gangea. This rain was almost as black as ink 
and full of fine carbon in suspension." A comparison of the 
declination magnetograras of Kew and Stonyhnrst now being made 
by Dr. Balfour Stewart promises some interesting results. On 
257 days drawings of the Sun, lo^-incb to diameter, were made, 
the entire chromosphere was measured on 88 days, and spectra of 
spots obtained on 36 days. ]To enable solar observers to fill up 
breaks in the continuity of their series a list of Sun drawings during 
the years 1880-1884 tas been inserted on the plan adopted by the 
Solar Physics Committee. We extract the following remarks on the 
upper glows in 1884 : — 

" The glow encircling the Sun during the day has never been 
entirely absent, though it varied in intensity from lime to time, 
and was once or twice hardly perceptible. Sometimes it was merely 
a bright silvery glow without any warmth of tint, but mora 



5.] 



Notes. 



313 I 



monly the pink or Hnlniori colour extended from the Sun to a 
distance of i8° or 20°. , , . The edges of ihe flouda in vicinity 
of the Sun have frequently been seen tinted with the coloura of the 
spectnim. A glow exactiy similar to the day-glow round the Sun 
haa been seen entircHng the Moon on Aug. 4, Sept. 1, 4, 5, 6, 26, 
Oct. I, Nov. 3. 7, and Dee. 3, 4, and this late at night many 
hours after sunset." Observations of aurone are given for Feb. 24, 
March 21, April 24, Sept. 17. 18, Oct. 3, 4, 16; and Father 
Perry remarks :^" Excluding the doubtful appearancee of October, 
only five aurorte were observed in 1884, and they are all coincident 
with a disturbed condition of the solar surface. The strong 
polar shine of Sept. 17 was coincident with the largest spot of the 
year, which appeared first on Sept. 6, attained its manimum on 
Sept. 14, and was followed through various fiuctuationa in size till 
Dec, 6." The magnels were disturbed on Sept. j 7. The remarks 
above wonid seem to strengthen what was said last year, that there 
is some evidence to show that the auroras and magnetic stoTms 
synchronize rather with particuinr classes of spots than with solar 
disturbances generally." The zodifical light was observed on 
March 18 and Nov. 14. Appended to the " Besulta " is the 
Heport of the meteorological oliservatious taken at St. Ignatius 
College, Malta. 

The Mass of Ueakus. — From his observations of Oberon and 
Titauia, made during the oppositions of Umnus from 1881 to 1884, 

Prof, A. Hall finds the mass of the planet =■ , rather 

'^ 22,682 + 27 

less than the received value. 

Determination of the Posmoss op close Poiab Stars •. — 
M. Loewy has devised a method of determining the H.A.'s and 
N.P.D.'s of close polar stars, with great accuracy, by taking pairs 
of observations separated by an interval of four hours, the first 
observation being made two hours before meridian passage and the 
second two hours after. By this method the effect of the instru- 
mental errors on the deduced positions is eliminated, and it is 
therefore unnecessary, for the success of the scheme, that these 
should be known. As an illustration of the accuracy that may be 
obtained in this way, M. Loewy gives the concluded EA. and 
declination of Polaris (suhjjolo) on June 3, 4, and 5, compared with 
the places as given in the ' Connaissance des Temps,' the differences 
(0— C) for the three days being in K.A. — o'-4, +2'"o, and — 1'-5, 
and in declination +o"-i, +o"-8, and +2"-i on each day respec- 
tively. M. Loewy proposes to publish a detailed memoir on the 
subject, to which we hope lo refer on a future occasion. 

The Coustant of Nutation t- — In lus recent determination ot'f * 
the Constant of Aberration (' Observatory,' Vol. vi. p. 365) Henri 

• ■ Comptea EeodiEB,' Tomfl ci. Nob. i, a. 1 

t Astron. KachricbleD, No. 1667. ' 
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Nyren discusaed a aeriea of obBerrations of the tbree etars 
<■ UfSfe^Iinoris, C«phei 51 Uer., andi^TJrsxMinoris, which had been 
made by Heir Wagner during the yeara 1861-1873 with the 
trnnait iuatrumeat of (he Pulkown Obsenatorr, Although the 
period etubroccd by this series of observatioas ib little more than 
half that of thn Nutation, still, considering the very great accuracy 
of these determinations, it has occurred to Dr. L. de Ball that it 
would be worth while to discuss them afresh with the view of 
det«r mining from them a value of the Constant of Nutation, This 
he has accordingly done, with every attention to details, and haa 
obtained the following residts and mean errors : — 
Correction to Peters' Constant of Nutation = — o''-oo6+o"'oi! 
Correction to Strnve's Constant of Aberration = + o '043 + 'on 



Parallax of n Urate Miuoris , 

„ Cephei 5 1 Hev 

„ 3 TJrsse Minoria 

B.A. of a Ursffi Minons (Eye and Ear) = . 
„ „ „ (Chronographic) = 

„ Cephei 51 Hev. (Eye and ikr) = 1 
„ „ „ ( Chronograph ic) = 

„ i Urate Minons (Eye and Ear) =ii 
(Chronographic) = 



These positioi 



iiSto'ois 

= + -027+0 -oig 

. = + ■034+0-01; 

9° 38'-7o6+o'-o43 

39 -056+0 -OS! 

36 11 -723 + 0-026 

jz -012+0-027 

IS 53-084 + 0-020 

53 '363 ±0-020 



e referred to the Equinox of 1865-0. 



The C'iifBBiDGB OiiBEEV ATORT. — Prof. Adams haa published 
his Heport for the year ending May 26, 1885. From it we learn 
that tho total number of observations ma<U with the transit-circle 
during the year was 3253, including 2442 observations of zone- 
Btara, made on 100 nights. The ob8er\ation8 of cloci-slars and 
those of Polaris are completely reduced, and the mean places for 
Jan. 1 obtained up to the end of 1884. The true apparent places 
of all other stars observed in 1884 are also obtained both in E.A. 
and N.P.D. The meteorological obsen'ations are communicated 
daily by telegraph to the Meteorological Office. The sunshine 
recorder has been regularly employed, and the records sent at 
intervals to the office. 

Db. L. Stbitve, of the Observatory, Leipzig, ndshes observers who 
made obseryationH of Comet 1884 111. (Wolf), and have no( 
published them, either to publish now or make them known to him, 
as he is about to work out its orbit. 

A similar request for observations of Eneke'a Comet at its last 
appearance is made by Dr. Backlund of Pulkowa. 

Mb. C. Tonn, Director of the Adelaide Observiitory, has requesttd 
us to insert the following paragraph, which he b ould have wished 
to have introduced into his gpeeeh at the June meeting of the 
Eoyai Astronomical Society :— 

" Another A ery important work in which 1 have been engaged, 
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and to wbicL I may refer, is tbe recent determiiifttioii of AualraJian 1 
longitudes. In conjunction with Mr. Ellerv and Mr. HuBselJ wo 
made Tei7 careful determination of the difference of longitude 
between Singapore, Banjoemanjie, Port Darwin, Adelaide, and 
Melbourne, the results of whifh have been presented to ou 
spective Governments in a joint report. Captain Darn-in kindly ■ 
undertook tbe work at Singapore, and at my instance the Goyera- I 
ment of the Netherlands despatched Capt. Uelb to fianjoemanjie, J 
Mr. Barracbi was sent to Port Darwin," 

The 'Graphic' of Saturday, August 8, contains an excellent \ 
Bummary of the work done by the successive " Astronomers Eoyal." 
The paper is accompanied by a seriea of carefully executed draw- i 
ings of Greenwich Observatory. 

;. E. Lamp has recently investigated the annual parallas of 1 
2 2398 (D.M. 2164), and in the 'Astrouoniisch6Nachricbten,'No. | 
^3676, gives the value he has obtained for it as ir=o"'34+o"'o34. 



Maxima iind Minima of Variable Start in October 1885. 


M, signifies maxim 


im; m, minimum. 


Oct. 4 L" Puppis, m. 


Oct. 20 S Scorpii, M. 


5-3 T Monoeerotis, M. 


ao E Corvi, M. 


9 U Canis Minoris, M. 


21 ECoronte, M. 


10 E Lyne, M. 


23-4 f Geminorum, M. 


10 THerculis, M. 


24 a Pegasi, M. 


II SLibr»,7«. 


24 T Aquarii, M. 


12 K Vulpecule, M. 


24-4 T Monoeerotis, m. 


IS E Sagittarii, M. 


26 E Aquiife, M. 


17 a Aquilte, m. 


27 a Vujpeculffi, m. 


1 8' 3 4 Geminorum, m. 


28-5 f Geminorum, m, 


JO S Delphini, M. 




Variables of 


Short Period. 


i Cspliei. 


Vf Soeitlarii. 


,Aqj.ite. 


Algol, m. 

h m 


Oct. I'SS, m. 


Oct. a -4, Ml. 


Oct. 10-4, M. 


Oct. 2 9 3 


S-SS, M. 


5-S, M. 


17-6, M. 


16 17 6 


17-65, «.. 


17-6, m. 


2a-4, m. 


19 13 53 


.9-^5- M. 


2o-7,M. 


24-7, M. 


22 10 44 


24-65, M. 


28-3, M. 


29-5, w. 


25 7 33 


28-35, m. 










X sseiiwrii. 


U CephM, m. 


U Coron*. m. 


V B^ttarii. 


d. 
Oct. 6-3, m. 


h m 
Oct. 2 7 24 


h m 
Oct. 4 10 38 


Oct. i-s,M. 


13-3, »"■ 


7 7 3 


II 8 20 


S-3- •«- 


20-3, m. 


24 17 51 


21 16 54 


21-7, M. 


2r3,T». 


29 17 30 


28 14 37 


25-5. >"■ 








28-s; M. 


A TBiiri, m. 


S Cnnm, ™. 


I Lihra, ™. 




h m 


h m 


h m 


L 


Oct, 3D 17 Ji 


Oct. 6 7 28 


Oct. 6 ir 51 
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Imer Satdlitea of Salum. 317^^1 


Greenwich . 


\ltiii Timet of Ihf Boat Eloryalioiis of the Seven ^^^| 




Inner Satellites of Saturn. V 


mU.—1-a the c. 






^»™ pven. 


1 


[jMAS(East) 


EnQBLASva, 


Tbthts. 


DioK^. ^^^M 


h 


h 


h 


!• ^H 


lopt. z5 i6-9 


Sept. 25 12-0 


Sept. 25 t7'6 


tJept.26 167 ^^H 


26 15-6 


26 zo-g 


27 14-9 


29 10-4 ^^H 


2 7 14-3 


28 s-3 


29 12-3 


2 4' ^H 


28 13-0 


29 147 


Oct. I 9-6 


4 2,3 ^H 


29 11-6 


30 iy6 


3 6-9 


7 '5-5 ^H 


pet. 12 1 6-3 


Oct. 3 8-s 


5 4-2 


to 9> ^n 


13 14-8 


3 i7'4 


7 1-5 


■3 2-9 1 


14 13s 


5 23 


8 22-8 


.5 >oS 1 


IS i^-i 


6 II-2 


10 zo-i 


■8 U-S I 


16 ,07 


7 20-0 


12 17-4 


21 8-0 ^^ 


2^ 17-9 


9 4-9 


14 14-7 


24 li ^B 


29 15-1 


10 .3-8 


t6 12-0 


26 i9'3 ^H 


30 i3'7 


11 227 


tS 9-3 


29 ^y^ ^H 


31 12-3 


13 7-6 


20 6'6 






14 i6-S 


2 2 3-9 


^^^1 




16 1-4 


24 1-2 


^^^1 


(i>iAB(Weat). 
Oct. 4 i6-o 

5 i4-e 

6 13-3 


17 10-3 

20 4-0 

21 I2'9 


25 22'4 

27 19-7 
29 17-0 
31 143 


EH.i. ^n 

Sept.!; ii-J 1 

Ocl. 2 0-1 J 

6 as ^ 


24 67 


Titan. 


., ro ^ 


7 ii'9 

8 106 


25 15-6 


Oct. 3 0-0 


•5 'i-t ^H 


20 i6-4 

21 IS'O 


27 o'S 


18 23-0 


20 I', ^m 


28 94 

29 '8-3 


Hyperion. 


24 i4'3 ^^H 
29 27 ^H 




3' 3'= 


Sept. 24 4'6 
Oct. IS <2-S 


^ 




Apparent Elements of the Sing. J 


GrEenwich 


Position-angle Latitude aboTe pknB of Ring. J 


Noou. 


of Minor A»is. Earth. Sun. ' 1 


1885, Sept. 25 


.... 353° 9' 25'' 29' S- 26" 26' S. ^M 


Oct. 10 


.... 353 8 25 23 S. 26 23 8. ^^M 


25 


.... 353 7 25 22 S. 26 20 8. ^H 


Gnmnrich 


Outer Ring. Inner King. Seroi-maj. sria ^^H 


Boon. 


Mai. Axis. Min. Alia. Maj.Axis. Min. Axis. ofOrb.ofTitan. ^^M 


885, Sept., 5. 


4i'-39 ,7"-8i 27"-53 ""-84 i86"-2 ^H 


Oct. 10. 


42 -ss 18-25 28-4° 12 ''4 igt '4 ^^M 


25- 


43 73 '8 '74 29-08 12-46 196-7 ^^ 


The Bemi-mnjor 


aiisof the orbit of TituniBgirenaB well aBlbeposition-anglo 1 




if tb? rin^ in order to furnish Treans for rouglilv inforrinff 1 


tlie diBtotioeB and 


jositiou-angles of the aaleUitea from the ingram giyea on J 


^.3'fi. 


^_^^^H 
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Iapehi$,—8aieau 9fl 



[XoilOl. 



Differtnea of Right of Jseensicm mmd Deeiimrfmm 
and the Centre of fiaimm^ Bf A. 

lapetus -*S«tiini. 



Ormnwinh 


a-A. 


t-D. 


W t*m. 


• 


tt 


H«!pt. 2$ 


+ 39'^ 


+ 86 


26 .... 


397 


95 


2^ ..., 


39'6 


103 


28 .... 


39'3 


III 


29 .... 


' 387 


118 


30 .... 


• 37'9 


125 


(let. I .... 


3^>-9 


130 


2 ... 


• 357 


135 


3 ••• 


34'3 


140 


4 ... 


• 327 


143 


s ••• 


. 30-8 


146 


6 ... 


28-8 


148 


7 .•• 


26*6 


149 


« ... 


24*2 


149 


9 ... 


21*7 


148 


10 . . . 


19*0 


147 


11 . . . 


l6*2 


144 


12 . . . 


^yz 


141 


13 ..• 


. +IO-3 


+ 136 



Oct. 



14 - 

15 - 

16 . 

17 - 

18 . 

19 - 

20 . 

21 . 

22 . 

23 . 

24 . 

25 • 

26 . 

27 . 

28 . 

29 . 

30 . 

31 . 



+ r3 

4"! 
+ 0-9 

— 2-3 

5"5 
8-6 

1 1-8 

14-8 

17-8 

20*7 

23'4 
26*0 

28-4 

307 
327 
345 
36'! 

-375 



+ i3'i 

"5 
118 

III 

102 

93 
83 

73 
62 

51 
39 
27 
15 

+ 3 

— 10 

22 

35 

- 47 



Satellite of Neptune. 
Oroouwicli Moun Times of the North-east Elongations. 



2**'4 



Hcjpt. 5 . . . . 

10 23 '5 

16. ... 20 '6 



Sept, 22 l^^^^ 



28. 

Oct. 4 



. . . • 



147 
II -8 



Oct. 10.... 8N 
16.... 6*0 
22. ... 3 'I 

28 0-2 




Apparent Orbit of the Satellite of Neptune, as seen in an Inverting Telescope. 
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J"" 

Semi-major axis of orbit o: 

The ftrrows in the diagram show the direction o! the motioa 6 

the Satellite. The figiirea indicate the interval from tbe time a 
laat North-east Elongation. The oentval circle ropreaents tl 
{iluiet, and is on the s»me scale as the orbit. 



Position -angle of minor axis of apparent orbit t 



Oct. 



Astronomical Memoranda, October 1885. 
Equation of Time:— Sun before Clock, Oct. i, lo" 27': Oct, iij 
l" i8"; Odt. 21, IS" 21': Oct. 31. ifi- 18'. 

aidereal Time at Mean Noon:— Oi-t. I, 12" 41" 32"; Oct. irj 
i" JO" 57'; Oct. 21, 14° o" 23'; Oct. 31, 14" 39"" 48". 

PosLtion-Bngle Hellogr co-ordin*toa 01 
of Bxia. centre of disk. 

Sun. Bisea. Sols. Lat. IionK. 

h m h m o , , J , 

7 5 35 ifi 21 +6 20 305 59 

16 5 22 26 30 6 II 24 

34 5 II ^6 »7 5 50 17 



mw. 


h m 


10 47 


11 sb 


'3 9 


14 24 




16 56 


«i» 


S3« 



4 39 25 I 

r?w A/0011. 



10 6 38 

11 7 12 

12 7 SJ 



+4 31! 336 14 



16 37 

17 48 



26 6 so 

27 7 41 



29 9 46 

30 10 58 



Fidl Moon. 30 5 

Occultulions for Octohfr 1885, 



i"" First Quarter. 
S Last Quarter. 



D>j. 


Star. 


Mag. 


MJH». 


Anglo. 


Re»p. 


Angle. 








b m 




h ro 




I 


XQeminomm.... 


l4 


13 38 


70 


13 32 


a 89 




B.A.C. 987 


bh 


15 


110 


16 10 




Z7 


B.A.C. 1930 . . . . 






80 


13 6 


281 


29. 


I Cancri 


6 


10 5 


«52 


to 26 


201 





1 


/^^(./wOetoWiSSs. J 


1 


^J- 


Plwwt. 


R.A. 


Dm 


Diui. 


Bum. 


Tr. 


.„, 






h m ■ 






b m 


h m 


h m 


■ 


t 


Jiercnry.. 


11 52 19 


2 si N. 


5'4 


16 s8 


23 13 


13° 


■ 


It 




ij 56 26 


4368. 


4-8 


18 2 


23 38 


S16 


K 


31 




.3 58 " 


.1 47 s. 


4-6 


19 


24 


S S 


H 


A 




14 59 27 


17 528. 


4-8 


'9 55 




448 


H^KTenu. 


14 56 4 


17 5a s. 


14-3 


21 49 


a IS 


644 




IS 44 8 


21 26 s. 


i5'i 




2 23 


629 




16 33 49 


24 6 8. 


i6-i 


22 47 


2 34 


6 as 


w 


TT" 




17 24 34 


25 43 8. 


17-4 


23 10 


2 45 


££1 






Mars .... 


8 ^6 IS 


19 12 N. 


6-0 


12 16 


20 3 


JS" 


■ 


11 




9 10 4 


17 43 N- 


6-2 


12 9 


1948 


s'r 


■ 


21 




9 3a 47 


16 7N. 


6-6 


12 2 


19 31 


3 ° 


■ 


31 




9 54 22 


14 28 N. 


6'9 


ft 54 


19 13 


■ 33 


■ 




Jupitw .. 


11 39 22 


4 26 N. 


29-0 


16 19 


22 4S 


S<4 


■ 


II 




II 37 5 


3 38 N. 


29-2 


15 52 


22 13 


4 39 








11 44 32 


2 51 N- 


29-4 


15 23 


21 41 


4 3 


■ 


31 




II S" 39 


2 6N. 


30-0 


•4 55 


21 9 


3»9 


1 




Saturn .. 


6 34 53 


22 19 N. 


i6-8 


9 42 


17 SO 


:s 


■- 


31 




6 35 51 


22 18 N. 


176 


7 44 


'S S3 


■ 




Uranus .. 


12 14 32 


49 3- 


3'5 


17 29 


23 »9 


s'4 


■ 


31 






^''^^l; 


'5 42 


21 38 


■ 




Neptune.. 


3 33 35 


17 22 N. 




7 14 


14 5° 


f 


31 




3 30 50 


,J^I2K. 




5 M 


12 49 


=°"^l 






15 22 Mercury ia superior conjunction. 1 


zo I Saturn stationary. ^^^H 


Phenomena of Jupiter s Satdlileg, October 1885. ^^H 


d b m 


d h m 


d h m 


8 16 II ii.Tr.E. 


20 16 32 i. Tr. I. 


28 18 iv. Oc. D. 


II 16 37 iv. Ec.D. 


21 16 10 i. Oc.R. 


28 18 10 i. Oc. E. 


12 16 51 i.Ec. D. 


24 16 3 ii. O0.E. 


29 IS 19 i. Tr. E. 


13 16 so i- Tr- E. 


27 18 32 i. Tr.I. 




.5 16 7 ii. 1 


>.L 


28 15 f_LEc. D. 




The E.A. an 


d N.P. 


D. of Planets and the Solar Co-ordinates an \ 




Time is used, reckoning from noon to noon, as in previons years ; 


the angles for OccuJtaiions are reckoned from the ajiparent N*. point 


towards the right of the Moon 'a inverted image. 


_ . ^ 



THE OBSERVATORY, 

MONTHLY REVIEW OF ASTEONOMY. 



The New Star in the Great Nebula in Andromeda, 

r all the thouBunds of nebula) now known to aBtronomers, the 
kt Nebula in Andromeda ia the only one the discovery of which 
d the iuveution of the telescope. It was alao the first upon 
lioh the telescope was turned, its telescopic history reaching back 
Tec. 15, 1612, and it has therefore now been a subject of obser- 
Dn for nearly three hundred years. Tet, as a recent sstro- 
dcal writer has remarked, " we are hardly more advanced than 
ffere two centuries ago as to the explaniition of this immense 
da. Whilst amongst those which have been discovered since, 
e haye been resolved into clusters of stare, and others have 
t>»ed their chemical constitution to be of a gaseous nature, this 
W remained silent and mysterious. Its spectrum is continuous, 
*™ioat transveraal linea, and consequently the substances which 
•"QpoBe it remain unknown. The highest powers have shown 
~ e 1500 stars in it, but it is not certain that these stars belong 
t ; they may simply be before it. Whilst its shape altera 
ngeJy according to the power umployed." 
Ting Btrauge and beautiful obiijct liaa broken silence at last, 
Wogh its utterance may be difficult to interpret, and the most 
^^^ifaiig astronomical event of the present year, hitherto at least, 
^ be^ the sudden appearance of a new bright star close to its 
"" 'M. For the public an n ounce nioiit of this discovery we are io- 
d to Dr. Hartwig, now of Dorjjul^, who remarked the change in 
BLebulaonAug. 3i,aud at 01101 tiilegrajihed to Prof. Kruegerat 
Q his turn forwarded tint inti'lligeuce to Lord Crawford, 
9 of his invaluable " Dun-TJeht Circulars," apprised the 
momical world ou tb" iiionmig o£ Hept. 2 of what had 
„ Bat before the int-.OHgence liad become widely diatri- 
JBber of other obnervoni hml oacU independently discovered 
i« star, no fewor than nine being Englishmen. The 
E these observation Ft, which upeali eo well for the cl 
[1 attention our umatimr (introriomerH keep on the heav- 
» KQ Sept. I, i, ur 3. The discovery has ual 



]e close ^J 

kturaUy ^^^H 



fl2J 7%e New Star [No. 1 

brought out the rei-ord of observations of the nebuJa nutde in tlia 
early part of August, and it is grutafyiiig to observe tbat we have 
a nearly contiiiuous record from the beginning of August up to 
the iSth, when Mr. Silcock examined the nebiSa. All thew ob- 
aervatioDs agree in declaring that no star wa.a visible then, though 
many observers were mncb struck by the brightneBs of the nebuhi. 
But Mr. Isaac W, Ward reports that at n p.m., on Aug. 19,^0 
star was distiuctly risible ; it had therefore assumed ita new bright- 
ness not many hours before. On Aug, 23 the Baronesa ds 
Podmaniczlty, in company with Dr. de Kiivesligethy, temaAed tlw 
new star, thus conflrming Mr. Ward's observation. 

The date of the outburst is thus fixed for us witJiin very 
narrow limits ; the notes, however, of several observers (we ni»J 
refer to the remarks of Messrs. Tarrant, Saxby, and Poms) 
seem to indicate that for several weeks before the star beauoB 
visible the nebula was showing an unusually bright appearance, W 
that the change was to some extent a gradual one. The obaerratioa 
of the Baronesa de Fodmaniczky, who found the star by no measi s 
conspicuous object on Aug. 3 2, when considered in connection witli 
the fact that so many observers discovered the Nova independently 
of each other about ten days later, would seem t-o suggest that it 
had increased in brightness in the mean time, and that probably it 
was at about its greatest brilliancy on Aug, 31 or Sept. 1. M- 
mates of its magnitude vary somewhat ; but there seems atcong 
evidence that the star has faded slowly, bnt steadily, since Sept. 1. 
BaroQ von Engelhardt determined the magnitude of the Suva as 
6'5 on Sept, i, 7*3 on Sept, 2, and 7'2 on Sept. 3. Prof, Pritchard 
found it 8-25 on Sept. 7, and 8-48 on Sept. 9. These were photo- 
metric determinations with the wedge. Mr. Knobel, by the method 
of limiting apertures, determined it as being 872 mag. on Sept. 3, 
0'4 mag, fainter on Sept. 4, and half a magnitude fainter stffl 
on Sept. 9. Mr. Knobel adds the important remark that the 
brightest portion of the nebula is extinguished at the same aperture 
as it was in his observations recorded in the ' Monthly Notices ' for 
March i88r. My own estimates, made simply by comparisons with 
the neighbouring small stars, and adopting Argelander's estimates of 
magnitude, were— Sept, 4, 8-o; Sept. 11, 8-3; Sept, 18, g'z. 

The accounts of the appearance of the new star have also not 
proved perfectly accordant ; but, on the whole, there is a general 
consent tbat under low powers, at all events, it is purely stellar in 
appearance and of a decided orange-yellow tint; it has been 
compared to Arctums or Aldebaran as to colour. With higher 
powers, however, several obaorvers, Messrs. Common and Gledhill 
in particular, find that the new star shows a perceptible disk, Mr. 
Common comparing it to a satellite of Jupiter. Mr. Knobel, how- 
ever, reports it as (Sstinctly star-like with al! powers up to 500, but 
both he and Prof. Pritehard notice that it goes out somewhat pecu- 
liarly when extinguished by their respective photometers, Mr. 
Tarrant records that on Sept. 4 the new star " was very bany, not 
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iBiowing a cleaa disk with any power." So far aa yet known, 
ubsGrratioii has not been confirmed ; if established, it ttouIJ 8 
0iat the star was then still in a condition o£ active change. 

The apectrum, partly owing to the comparative faintness of tl 

object, but chiefly to the character of its immediate snrronni'' — 

I profed ra.tber a difficult matter For observation, and the various 

^lorta upon it difEer considerably. It ia clearly continuous, and 

lOUgh Prof. Togel speaks of the red and yellow being bright and 

le green faint on Sept. i and 2, the Englisb observations made a 

vy or two later agree iu representing from D to about b as very 

larkedly brighter than the res k of the spectrum. Dr. Hugging 

inepected bright lines on Sept. 3, the eiistenoe of which ha waa 

confirm on Sept, 9. I was unable to detect any lineB, 

Bnight or dark, on Sept. 4, but not«d two slight irregularities iul' 

■roectrum, which were probably bright lines, on Sept. 11. Of thi 

■Oe more distinct was very near if not coincident with 1474 K, 

nl^er lay neai'er D. It eeema probable therefore that the star haa 

■idouble spectrum, like the " temporary " stars T Corona;, and Nova 

Pygni, 1876, and the variable 7 Caasiopeiie and others; i.e. a 

pectrum of bright lines superposed on a continuous spectrum, but 

aat, OS with Nova Cygui, the relative intensity of these has 

offered alteration, and that the continuous spectrum is now fainter 

ian at first, and therefore the bright lines are more readily seen. 

"coi. Vogel finds dark lines, not bright, one between the green and 

bUow, the other between F and G- ; and Dr. Konkoly regards the 

pectmm as one of the "fluted" type, such ns we see in many 

ed stars. The explanation of these discrepancies is to be found 

1 the fact that the irregularities in the spectrum are but slight, 

nd that the restrictions placed upon the use of a wide slit or of » 

Jlindrical lens, through the star being seen on so bright a back- 

tonnd, render their detection exceedingly difficult and uncertain. 

Thus, though wholly unable myself to detect any dark lines in 
ny part of the spectrum, the fact that the four points measured 
B bounding the entire spectrum, and its brighter central district, 
ncided closely with the four great lines, C, D, F, and G, suggests 
Lt they may possibly have been present, though not sufficiently 
istinct to be recognized as such. 

The new star does not coincide with the nucleus of the nebula, 
knigh in the earlier observations it was generally assumed that it 
id do so, which is distinetlyseen following it by a little overa second 
i time. Herr Spitaler, assistant at the Vienna Observatory, givei 
e apparent position of the Nova on Bept. 3 as = 0" 36™ 30-73 
wi+40" 38' z6"-g; and its position relative to the nudeus oi 
f"xa p and s'''o7 a. There ia a faint star in the nebula which has 
pen frequently observed, and which precedes the nucleus by 
b*"84 according to Stmvo and is i8"'7 to the s. This faint star 
^iron Engelhardt observed as 9'" 42 j> and 1 5"'So s of the Nova on 
^t. I. The Nova was announced to be in motion, but the report 
BB due t^ seconds of time having been mistalLen for seconds of arc. 
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Vetj dncne views hM,n beat mpKtetd ae to the conoectiou of 
th» star vith &e nebob. Oa tto wbole, the hcts appear to t&joai 
Ab new Ifaat lite eauectkin is rsI and not mn>el}' optical. Not 
only hsre MT«nJ observ^v, as alraadj mentioued, noticed a bright- 
mua^ ot tlie Dietwla previous to the &ppearaiu.i; of the star, lint 
•ettnl ha^e b«iieved that the pitaeat aspect of the oebula diSen 
Erom its ncual one. Mr. Ingall, (or iustaoee (' English Mechauio,' 
vat ilii. p. 31), thinks that the nebula does not brighten bo eoA- 
detdf to the c«nti« now as fiwtaerlT, and Mr. £lger makes an 
njtuTaleat lemark. Other obeeiters have QOt«d that a dark rift 
has formed in the nebula cIom to the star. So far as the specdo- 
Boopic obserrations go, the)- support the same view ; ior thougii 
the epeclnun of the star cnn be traced further than that of the 
uebuk, this is maiulr oaring to its greater brilUancy, the eitreme 
portions of the speetrum being i-ery faint in both, whilst the brighter 
cemtral portion of the one spetrtrum very cloeely corresponds to 
that of the other. The bright lines in the star apectmin are 
verv- difficult objects— and bright liuea of the same relative inteuatj 
might poeaibljr escape remark in the spectrum of the nebula. 

There would be nothing unprecedented in the connection of » 
" temporary " star with a nebula. The well-known variable ^ 
Argus is obviously associated with the Great Nebula in Argo, and, 
us Mr. Proctor remarks in a letter to the ' Times,' were the nebula 
ten times as far away as it is, we should have bad the appareiit 
formatdon of a new star when it blazed out in 1840, "Noia" 
Cygni, 1876, evidently was closely associated with a minnte 
planetary nebula ; Auwers and Person's remarkable observation of 
Messier 80, in i860, furnishes a third instance of such a connection, 
and Hind's nebula in Taurus affords another somewhat parallel case. 

It is premature, no doubt, to attempt to draw any very deSnite 
deductions from the present outburst ; but it should alwava be 
clearly borne in mind that these ■' temporary " stars — and' that 
this star may properly be classed as aucb is evident, for it is already 
fading— cannot be stars in the least resembling our own Sun in 
size or structure. Could the radiations of our Sun be suddenly 
increased a thousandfold, it would be absolutely impossible for it 
to resume its former scale of brightness within the course of a 
few weeks or months. The suddenness of the increase and su!)- 
aequent decrease of light prove unmistakably that we have to do 
with bodies relatively minute, and therefore capable of rapid cool- 
ing. The only alternative — that the star has not really altered ita 
lustre, but that some intervening serene has been temporarily 
withdrawn — seems inadmissible, especially in view of the spectto- 
scopic history of T Coronio and Nova Cygni. Since, then, the dis- 
tance of these stars is so great (for as yet an appreciable parallu 
has not been obtained for any one of them) and their brilliancy so 
high, we are compelled to substitute for a com^Nict Sun a loosely 
scattered, widely estendiug system of small bodies — a systeni 
similar in character, but on an indefinitely larger scale, to that 
which we see in the corona or in the rings of Saturn. 
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this dednctioQ be correct, we may suspect that the spectroscope 
loling to ua the gaaaouB nature of bo tuany uebuls< baa not told 

the entire Truth, and that solid bodies, vnrying greatly in diiferent 

bulas as to their numbers and size, are frequently important 
instituents of them. Probably nebulte vary indefinitely in the 
relative proportions of the solid and gaseous matter in their com- 
position, from those wbicii are nearly purely gaseous to those which 
contain scarcely anything but solid bodies. If those were exceed- 
ingly numerons, so as to overpower the gaseous spectrum of the 
nebula by the continuous spectrum they gave, and yst none were 
sufficiently large to appear as a diBtinct star, we should have pre- 
sented to us the very features we recognize in the Andromeda 
nebula, and Sir John Herschel's prevision, nuide more than half a 
century ago, woidd be realized, that " the great nebula in Andro- 
meda may be, and not improbably ia, optically nebuhms owing to 
the smalhtesK of its constituent stars." 

The cause of the appearance of these "temporary" stars still 
remains to be found. The letter of Prof. Monck'a, which we print 
on pp. 335 and 336, contains an ingenious suggestion. Certainly, 
if we may consider Mr, Denniog's observatrion of fixed meteor- 
radiants as proving that meteor-stream 8 moving with a velocity 
of zoo miles a second and upwards are features of interstellti 
apace, the passage o£ 8neh a stream through a nebula might not 
be a matter of rare ocuuri-ence, seeing how many pass through 
our own system ; and granted that the stream was sufficientiy 
rich, and covered a sufficiently extensive area, all the phenomena of 

temporary star might well be produced. 

E. "W. MAtrNBBB. 






The Comet of 1812 {Pons -Brooks). 



having seen any observations of the peculiar triple appear- 
of thetaU of the above comet on January 21, 1884, I have 
'fiought an observation and a sket<.'h of the comet's appearance in 
the telescope that night might be of value. 

On the night of January 20 the stellar appearance of the nucleus 
was very remarkable ; it was small, clearly defi.ned, and very 
bright. For a distance of probably one degree behind the head 
the body had tbe appearance of a brush of light, terminating at 
that distance rather abruptly ; but from out of this there extended 
for a considerable distance further a much fainter tail, which with 
the naked eye coidd be traced for about 18°, running along parallel 
to the southern edge of the zodiacal light. The fainter part of the 
tail with tbe telescope occasionally exhibited numerous fine dark 
parallel to its axis. 
.There was considerable coma about the nucleus ; this seemec 
!nd beyond the outline of the head in front. A very faint I 



•oatiiem border of tlie head was deddedly more nirred ihan the 
northern side. The whole bodx of the comet (i. e. the head 
extending bock to the abrcipt teimimttioD) was v^yJJat in appear- 
ance, the lif^ being even ^1 over, lite that from s flat disk. 

On January z I the nucleus, which had appeared bo diriinetlj 
RteUar on the night prerions, had melted an-ay into a mass of dense 
baKe, the rtap-like forro having vanished. The faint envelope 
exten^ng abont the bead on the zoth could not be seen, though it 
was closely looked for. Otherwise the genera) appetiranee of the 
head and body was the same : bot there seemed to be a decided , 
pulsation in the light of the comet at a point about i= back from 
the nucleus ; though the appearance was probably imaginary, the 
body of the coraet seemed to rai«dly swell and contract, so that a 
■mall star close to it would seemingly for a moment be involved in 
the nebulous light and the next instant free of it. NevertheleBs, 
the definition vaa good and the phenomenon striking. 

The greatest; change had occurred io the tail, which had separated 
into three distinct branches. The spaces betiween these branches 
were entirely free of nebulous matter and decidedly blacli ; 
especially was this noticeable between the central and 'southern 
branches ; the southern branch was much the brightest, the northern 
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__ very faint. The separation that caused the northern branch I 
ranimenced at n aoniewhat greater distance from the head thmi I 
the other. At this observation tlie head and body still retained the I 
disk -like surface, and the coma extended considerably in front and J 
almost obliterated the outline of the head. The sketch \ras mode \ 
at about 7" 30*° Naahville M, T. 

The observations were made with the S-in. refractor and comet 
eyepiece of about i|' field. E. E. Barnabd. 

Vanderbilt Fnivenrity Obserratory, 
Haahville, Tann., U.a.A., iSSj, Aug. iB. 



CommensurahUUy of Motions*. 
is well known to aBtronomers that if two planets or aatBllites, 
motion round the same centre of attractive force, have their 
periodic times, or mean motions, nearly commensurable, there will 
exist in the motions of these bodies certain curious and interesling 
peculiaritiea. About two centuries ago it was observed that the 
motion of Jupit«r was slowly accelerated, and that of Saturn 
retarded. These irregularities perplexed astronomers for a long 
time, but at last they were explained by Laplace. He pointed out 
the feet that since twice the period of Saturn is nearly equal to 
five times the period of Jupiter, the mutual attraction of these 
planets produces a large irregularity in their motions ; and this 
irregularity itself has a period of about nine hundred years. 
Many other similar cases have been found in our solar system, 
though none where the irregularity is so large. The masses of 
Jupiter and Saturn are so great that the mutual perturbations are 
very large, and the problem of computing them is a difficult one. 
Laplace gave the first investigation, and was followed by Ponte- 
coiilaut and others, and especially by Hansen in his elaborate prize 
memoir on this subject. Hceently, I«verrier has investigated this 
question, but unfortunately his tables of Saturn are not much 
better than the old ones of Bouvard published in 1821. 

But suppose the motions of two bodies should be exactly com- 
mensurable, what may we expect under such conditions, and would 
such a system be stable 1 This question is not directly answered 
in the ' Mccanique Celeste,' although it is safe, I think, to infer 
the opinion of Laplace that there is nothing unstable in such a 

Still the belief that such a system would be unstable, and would 
be destroyed by the sUghtest disturbance, seems to prevaU exten- 
sively, and even among some astronomers of repute. Thus gaps 
■ the ring of asteroids and divisions in the ring of Saturn have 
explained on the theory that it is impossible for bodies to ^ 

• From ' The Sidereal Mosaonger,' Sapt 1885, pp, joo-101, 
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win ba toani in * Beoinck'a Ajoiylt ' kw April 1S74. 
Kr. G. W. HiD, sad he ahow* tfcA coBimeasatMBtj 
kM BO nxked eooneetion with Oe aiaSiStj of s stsIrb. But 
RBce die ttiTentioa of t]ie te fca c c pe we Ihtc tcid as exm|ilek£n 
ourejea w!ucli ■hmld hare prnnfad toohartr eooelniioi b te 
It in that <d ibe three imcr satellites* of Japi(«. So &r 

a flfaow, the motiona of these MlrTlilfn ara enc^ 

J, and yet this Bystrai abows lu 
[Hie emiaideratioii of eadi a Brsteea a 
t too gemnal dedactions from our formnlv. 
It is worth vrhile to notice, in this coianecdoa, a caricoR oM 
brooj^t ftBvard bv I^place and which for a time caoaed modi 
ducnsatcm. It had been the costom to teaeh that the Moon «>■ 
made to give light to the Earth. But I^plaee fomtd a spedalcase 
of the motion of these bodies wbidi he announced as an impro^e- 
merat In the present arrangement. He sajs : — "If, at the origin, 
the Earth and the Moon had been placed oa the same right line, at 
distances from the Sun proportional to one and one pins one one- 
hnndredth ; if, moreover, they had been giyen Telocitiee parallel 
and proportional to these distances, the Moon would have been con- 
tinually in opposition to the Sun ; these two stars would hare 
Bucueeded each other above the horizon, and as, at that distance, 
the Moon could not be eclipsed, its light during the night would 
have replaced the light of the Sun." This bold improvement of 
creation, by means of which we should always have a full Moon, 
was startling, and brought out criticism. In a Latin essay, pub- 
lished at Eome in 1825, a writer took the ground that on account 
of refraction and pandlaz the conditions proposed by I.aplsce 
would never exactly occur. But audi criticisms are trivial and 
they produced no efEect. It was reserved for the mathematiciati, 
Liouville, to show in 1842 that the system proposed bv Laplace is 
essentially unstable, and could never esist in Nature. " This point 
seems to have been overlooked by Laplace, since he repeats his 
assertion in the ' Systeme du Monde,' Abaph Hall, 
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Souehon'g ' TraiU d' Aslronomie Pratique'*. 
y TTTti treatise on practical aetrouomj is specially Ji'signed ' 
lain tbe various processes iuad methods used in the coostruction of 
^stronamical Ephemerides as they are published at ttie present day, 
.with special reference to the constnictioiL of the '■ Counaissauce des 
Xempa.' Other authors have imadeutoUy treated of these matters, 
tmt we believe that thie is the only work recently published which 
is altogether devoted to this branch of practical astronomy, and as 
Buch deserves more than a passing notice from us. 

The main body of the work is preceded by an Introduction 
treating of the history of Ephemerides and of Astronomical Tables, 
together with an historical notice of the principal phenomena, 
the prediction of which forma the subject of our Ephemerides. 
This Introduction is little more than a history of I'rench Astronomy 
in general, and of the * Connaissance des Temps ' in particular — 
interesting in itself, but hardly calculated to convey to the reader 
an accurate impression of the relative importance of the various 
Aetronomical Ephemerides and Tables which have been published. 
The account of Star Catalogues is singularly defective. The only 
Catalogue constructed during the last tsventy years whidi the 
author mentions is M. Loewy's Catalogue of Moon Culminators 
published in the ' Annales du Bureau des Longitudes.' 

Passing on to the more essential parts of the book wo find in 
the I^at Part what M. Souchon culls the " Corrections des positions 
Ctilestea ;" that is, the subjects generally treated of in works on 
Spherical Astronomy. We have here briefly and very intelligibly 
explained such subjects as Eefraction (Laplace's methods only) ; 
Parallax, including the explanation of the corrections necessary; on 
account of the spheroidal figure of the Earth ; Precession and 
Nutation, and Aberration. With regard to the last named we 
may remark that no account of the subject can noiv be considered 
complete which does not explain the effect of the motion of trans- 
lation of the Solar System ; no reference to this, however, is made 
in the work before as. We also remark that the author gives 
zo''"ooo as Bessel's value of the Constant of Aberration j as far as 
we know, Beesel has nowhere published as his such a value of the 
Constant t. In this Section, as in the following ones also, many 
of the notes are of great importance, especially to students of 
astronomy. They frequently explain very aptly the mathematical 
difficulties which from time to time are encountered. 

The Second Part goes on to explain the constrttction of 
Ephemerides, and treats successively of the Calendar, Ephemerides 

• 'Traite d'ABtrononiie Pratique, coiaprenant Vaipiisition du Oaloul des 
BphSmSridcs Astrr^DOiniquea et IVaiiliqiieB,d'BpFesleB m^thodDs en usage dsns la 
OompoflitJOii do la Connaismnci: des Temp« et du Ndtdical Alvueiiw, avao una 
Introduction Hiatnriquo et de nonibreusea notes,' par M. Abel Sonohon. 
ParU: Gautliier-VillBni, iSSj. Syo. Pp. 399. 

'' In the some note the name of the famouB Bishop of Clojtie is pi 
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of the Sun, Planets, and Moon, the determination of apparent 
posItinnB of Stars, and the Calculation of lunar Distances. These 
are explained ably and well, and ^ro evidence that M. Souchon is 
complete master of hia eubjeets, at all events as far as their appli- 
cation to the construction of the ' Connaissauce des Teftipa ' is 
concerned. 

The Third Part treats of the prediction of astronomical pheno- 
mena, including the phenonieua of Jupiter's Satellites, EcUpses of 
the Sun and Moon, Occultatioiis of stars and planets by the Moon, 
Tides, Transits of Venus and of Mercury, and diaappearancea of the 
ring of Saturn. These subjects are gone into very fully, and the 
application of the various formula? illustrated by numerical examples. 
Sperial attention is paid to Solar eclipses, and Woolhouse's method, 
ae developed in the " Additions " to the ' Nautical Almanac ' for 
1836, is carefully explained. 

The Fourth Part contains a very valuable revume of the formulffi 
contained in Part-s TI. and III, The Fifth Part consiata of Tables 
to facihiate the calculation of Ephemeridea, for the moat part 
extracted from the ' Coimaisaance dea Tempa.' Tlioae numbered 
xiii., xiv., and it., referring to the calculation of occultations, are 
due to M. L. Schulhof. 

The references to the ' Nautical Almanac ' in M. Souchon's 
treatiae are but few. It must therefore be looked upon as essentially 
a companion to the ' Connaissance des Temps'; and although this 
circumstance may to some extent interfere with its usefulness and 
popularity (outside France), we gladly acknowledge that the book 
IS a very valuable one, and supplies what has long been a want in 
the literature of Astronomy. A. M. W. Dowjosa. 



CORRESPONDENCE. 

To the Editors of ' The Observatory.' 
The New Star in the Great Nebula of Andromeda 



{^Messier 31] 

ig cojnmunicatioDs respecting Ihe 
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We have received tbi 
above object : — 

I. Date of the Appearance of the Niwa. 
JosEpn Glibhill, F.E.A.8., Bermeraide, Sept. 18, 1885. 
I have never paid any particular attention to this nebula, but 
have often uaed it as a " show" object for visitors to the obser- 
vatory. 

On the 13th of last August two gentlemen visited the observa- 
tory about 10 P.M., and after showing them Vega and f Lyra; and 
the cluster in Pcraeus, I turned to the nebula in Andromeda, and 
was at once struck by its brightness, and thought at first that I had 
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pjtboldofabriglitcoraet. As Iwas using a vury low power on the . 
9^-inch refractor 1 did not stie the nature of the apparently in- 
erenaed brightnesB, i. e. whether it was stellar or merely a general i, 
increase. Bad weather followed, and I left Halifax on the aStb for 
a couple of weeks. On my return my attention was drawn to the ■ 
wonderful chaugeB in this beautiful nebula. Since my return the 
afcy has been clear on but one night, tik. Sept. rjth, when I carefully 
examined the object, and of course, even with the same power i 
(about 6o), at once saw the bright nucleus or star in the nebula. J 
With a higher power I thought it behaved like a planet. I 

B. J. HopKJfTS, F.B.A.S., Foreat Gate, Sept. ig, iSSj. I 

With reference to this object I should like to slate that 1 can 
confirm the Brasseis observers statement that the Ifova was not to 
he seen at the commencement of August ; previous to the announce- 
ment of its discovery the last time I observed the nebula was 
'.aguat lo, when, aa aeen with a 3-iEch refractor and powers of 
■ and 100, wo trace of the star was then visible. ] 

Dr. N..BE KosKOLT, O'-Gyallai, Sept. 5, 1885. 

Dr. Ralph de Koyealigethy, astronomer of my observatory, had 
spent the whole of August at my friend's. Baron G. de Podmau- 
iczky, in East Hungary, where, in company with tho Baroness, he 
observed with a comet-seeker of 3^ inches aperture. In the first 
half of the month they several times saw the nebula under its or- I 
dinary aspect, the last occasion being August 13, when they showed 1 
it to Stefan de Tisza, eldest son of our Minister-President. They 
could not perceive the smallest change in it. 

On August 22 and 23 the Baroness remarked to Dr. de Kiives- 
ligethy that she saw a little star in the nebula, and he could but 
confirm her observation, Tet the phenomenon was so faint that 
both believed it was caused by the full Moon, the brightness o£ 
which caused the fainter detaHa of the nebula to fade away, so that 
only the central part remained. They were the more disposed to 
take this view, since they only had magnifying-powers of 12, 18, 
and 26 at their disposal. 

The priority of the discovery of this new star belongs therefore 
to the Baroness de PodmanicEky, nee Grafin Bertha de Degenfeld, 
who determined its apparition as taking place between August 13 
tiod 22 ; and surely Dr. Hartwig, being a gallant gentleman, will 
not dispute it. 

C. L. PsrscE, "^.K.A.S., Crowborough, Sept. 18, 1885. 

An observation of mine upon the nebula of Andromeda on 1 
Aug, TS, and which I communicated to Dr. Copeland on the 4th 
inst., jmmediat«]y upon receipt of the Dun-Echt Circular No. 97, " 
of importance in reference to the time of the first appearance of the I 






On the night of the above date, as I was s 
i comet-eyepiece on my equatoreal, the A 
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ocToae ihe field, and ita brigbtopss was each tliat I did not recog- 
nise it u the nebula, and tiiongbt that I bad found a comet. I 
therefore looked at it for aeTeial seconds, and can state rery poei- 
tirely that the Uar waa twt then visible. 

Bel". S. H. Saibt, East Clevedon, Sept. 4, 1885. 

On August 6th I was showiug a few common objects to some 
friends at Davos with a 6-inch Cilver mirror. I was myself so 
much impressed with the aspect of the great nebula in Andromeda 
that, the night of Aug. 9 being marrellously clear, I uoa induced 
to make it the chief study, ascribing the singular brightness to the 
purity of the ttir, the delinition being perfect. The nebula was 
readily risible for 2° 45' (measured) in length and for 30' in 
breadth, and tvo long rifts were perceptible along the upper or 
foiiowiag flank, though not so clearly but that they would probably 
have heen missed had I not been aware of their existence. The 
whole central portion of the nebula was strikingly bright, so 
much so that i turned to the nebula in Yulpecula to see whether 
the Alpine air was doing as much for it. Finding no difficulty 
in seeing the shoal of little start projected upon it, not always 
easy objects, I took for granted that the uDnaual brightness woa 
merely casual, and applied the spectroscope to see whether under 
such circumstances any tines could be made ont. I could find 
none. The bright lines of the Vnlpecula nebula had beeu plain 
enough, but here I got nothing more than the usual dull continuous 
spectrum, deficient at the red end. There was no sign whatever 
of a stellar nucleus, nor was there any thing which could so much 
as raise the question of the esistence of one. The centre of con- 
densation wos purely nebulous, and the condensation was not 
abnormally rapid. 

The following night, Aug. loth, IjBxamined it once more, both 
with eyepiece and apeetroscope, in the hope of picking up a hydro- 
gen-line. The results were, however, precisely as before ; and 
I left DaTos next day. On returning to England I unhappily went 
into Warwickshire for a few days before going home ; and on 
getting to the telescope iigain at the earliest opportunity, the first 
thing 1 did, after focussing npon a double star, was to examine the 
Andromeda nebula as a comparative air-test. This was Sept. 3rd, 
at 9.30, Amazed at seeing a bright stellar nucleus, I hurried 
away to catch a passing mail-cart with a communication to 
Greenwich, and the next day brought the news that the change 
had been already observed at Uorpat. 

P. H. 81LOOCK, Itriston, Sept. 11, 1885. 
On Aug. 17 and Aug. 18 I saw the Andromeda nebnla with my 
3 j-inch Cooke ; the only note then made refers to my difficulty in 
getting definition. For a fortnight I did not use the glass ; and 
on S3ept. 1st I noticed the new star. The appearance puzzled me 
considerably, and being but a beginner, I attributed it to some 
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|Bu!t of my own. I was a good deal astonielied on Betdng Satur-A 
Bay's ' Times ' to find that 1 wae one of the first t-o see the star. ■ 

[ Kenneth J. TAitHAUT, Pinner, Sept. 9, 1885. ■ 

Whether the outbreak of the new star in tlie great nebula in 1 
Andromeda is connected in any way with a physical change in the 
constitution of the nebula itself is a most important question ; and 
although the following observation may not throw much light on 
_t}ie snbject, it seems to indicate the possibility of such a change 
iving taken place. When observing the nebula under excep- 
ionaUr favourable circumstances on July znd I was much surprised 
the increased brightness of its central portion. With a 
power of 320 the appearance was exactly as though a con- 1 
fliderahle star were sbining behind the nebula and ill nniin afing the ■ 
centre of it. The brightest part appeared to be of a lenticular I 
shape, and, although suggesting the idea of a stellar nucleus, no \ 
power would show the smaliest star-point in it. On July the 6th 
the centre was observed to be quite as bright, although the light 
was more difCased. Absence foim home prevented any farther 
observations : but on looking at the Nma on the 4th inat., I found 
on comparing a drawing made on the znd July its place was almost 
exactly in the centre of the then brightest portion. It appeared 
very ill-defined with any power over 120, and in colour was about 
eq^iutl to ArcturuB. I came to the conclusion that, although the , 
~ .pact of the nebula was unusual, there was not sufficient evidence ■ 
■ absolute change to warraut an aunouncement, as I not iinnatu- 
illy thought the esceasive transparency of the air might he I 
iBwerable for it. Notice of it was, however,' sent to two friends. | 

H. MiCHELL Whiixby, Westminster, Sept, 8, 1885. 
I independently discovered the variation in the great nebula iafl 
Andromeda. I did not observe it between Aug. 9 and Sept. 3 ; 
a the former date it prewented the appearani* I have aeen for the I 
past fifteen years — " a dim hasie condensed into a bail of miliy I 
ight at the centre." J 

On turning the telescope on the nebula on the night of Sept. 3rd, 1 
I at once observed the change, the nucleus appearing as an intenssly-J 
'fright point resenibling a 7th mag. yellow star. 

Besides the preceding letters we have also received commi 
^ons from Messrs, B. Kidd, Uramley, Guildford, and Q-. yfA 
Uiddleton, Mesbro' Common, who each discovered the Nova indo*! 

idently— the former on Sept. i, the latter on Sept. 3. 

II. Appearance, Brightness, and Speetmm of the Nova. 

W. HuGGiNS, D.CL., Upper Tnlse HiU, Sept. 12, 1885. 

The star was observed here first on the night of the 3rd instant, I 

Kit presented the appearance of an orange-coloured star of from th^M 

^th to the gtb magnitude. With a spectroscope of low dbpersivftT 
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power a i^mtiuuuus apeotrum wan seen from about C in the """^^[Tii 
to a little beyond F. There waa an apparent condensarioa of lig"^^^™: 
from obont D to b, which might be due to bright lines ic that pa.^^"™ 
of the speotrum. This supposition was strengthened by ihS ^^^5* 
umployment of a more jwwerfiil spectroscope, but I was not ab_*^^ ™* 
to be certain on this point. ' 

On the night of the 9th instuit, the star, which was the^^^Jlj 
distinctly on one aide of the principal point of condensation in th«i— *| 
nebula, appeared to me to ha^e a leas decided oraoge tint. IS^ *^ 
presented a similar appearance in the spectroscope, \nttx the exce^C^^JP" 
tion that the light was less strong about D. I was bo far confirmei^-"'^^ ' 
in my suspicion of bright lilies, that I hare little doubt that froDK;::^*'' . 
three to five bright lines were present between D and ft. J 

On the 3rd ioEtant the star did not appear clearly defined i^^c^ J 
the refractor of 15 inches aperture; but the state of the sky ua^^ I 
not good enough to enable me to be sure that the star was trul^>^^ I 
nebulous. On the 9th the star was certainly free from nebulosity — " 

B. KiDD, Bramley, Guildford, Sept. 8. 1885. 
I have seen the Nma on sii nights of the eight iu September, ani J 

believe it has diminished in brightness. On the ist it was ran— I 

sj>icuiMs in my l|-in. finder, I tan no longer see it as a star in. I 

the finder, although the nebula looks brighter than usual towards I 

centre. I am not keen-fiighted at aU ; others might still see it vitb \ 

1 j in. finder ; but I noted it as being less bright on 6th, when it was 
very clear here. 

Dr. N. DB KoiTKOLT, O'-Gyalki, Sept. 5, 18S5. 

"When on Sept, 4 I received the Dun-Echt Qrcular, No. 97. 
announcing change in the Andromeda nebula, I at once observed 
this object, which I had last seen on Aug. 9, when showing it to two 
profesBOTH of the Presburgh Royal School. I was greatly astonished 
to see now, even with the fiuder of my lo-iiich Merz refractor, a 
bright star in the centre of the nebula, though I had seen none at 
all on the last occasion, ' 

I observed the star with the lo-inch Merz refractor, with a 
Zollner eyepiece spectroscope, and a neutral-tinted wedge. 

The colour of the star is reddish yellow, its diameter is about 
z", and its disk is not sharply defined. The spectrum isveryfaiut 
even without the cylindrical lens. It seems that there are three 
broad bright fields respectively in the red. yellow, aud blue, and a 
fainter one in the green. If this be so, the spectrum would seem 
to show the hydrogen lines C, F, and D, under high pressure. But 
I rather regard it as a spectrum of the Type III. 6", ubich, if the 
phenomenon should be substantiated, would offer a strong proof 
in favour of the theory of M. Bitter of Aachen. It is surely of 

• fVoeel's nomenolntafB, Seochi'a fourth tjpe, the rod gtara, of whioli Nu. 
152, Schjelierup, ma; be taken aa a, specimen. — En,] 
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me iinportancH that tlie blue end is cut oS eloso above ¥ 
.ovesligethy mnde observations of a precisely similar cbartkcter. 
After the speetroacopie obaervatioiis of this interesting object, ] 
iide some phot-ometric ones, together wifh Dr. de Kiivesligethyj 
with two wedges. The one by Steinheil belongs to M. deOothard,^ 
furnished with an ingenious registering apparatus, the 
s made by Home and ThomthwMte. At io''io'"0'-Gra]tai 
T, we compared the Nova, then at an altitude of 52°, with 1J02 
I., o" jS" 3"-52 + 4o° 2' 24''-i (1800), iiiag. 7-5. The wedges^ 
being new, we do not yet know theic absorptive power, and i 
"' erefore delay the reductions. 

E. W. Maundek, Greenwich, Sept. 22, 1885. 
I have obtained the following spectroscopic observations of thet V 
■w star with various spectroscopes on the i2-8-iufh refractor o£ J 
the Royal Observatory. 

Sept. 4. Continuous spectrum, differing only from that of ths' J 
nebula in that it is brighter and showing no lines, either bright orl 
dark. Spectra both of star and nebula scarcely visible below D ocJ 
above F. Half-prism spectroscope, one prism, direct and reveraed-.J 
tjept. II. The following estimates were made of the extrema:! 
limits to which the spectra of the two stars Arg, 2+38° M^os. 9»1 
and 88, of the Nova, and of the nebula could be traced : — 
Objeiit. Mag. Red end. Violet end. 

No. 90 5-5 X 7400 H 

No. 88 8-0 6800 h 

Nova 8-3 66do G 

Nebula 6zdo Hydrogen 

From this it appears that the spectrum of the Nova is shorter at 
both ends than that of an ordinary star of about the same magni- 
tade, and that the nebula shows decidedly less red light than the 
fltar. Two bright lines were suspected, the brighter at X 5480+, 
the fainter at X 5330+. The latter might iwswW^ be 1474 K. 
The part of the spectrum from D to P is very much brighter than 
the rest. The same district ia also much the brightest in the 
Hpectrum of the nebula. Star-spectroscope. One prism of 60°. 

Sept. 15, Observation of the bright lines repeated with an oy&- J 
piece prism. 

C. L. Pbince, P.E.A.S. Crowborough, Sept. 22, 1885. 
On the night of Sept. 4 the nucleus was brighter than 1 
previous evening, and with a positive eyepiece, power 434, showed- J 
an apparent disk like a planet's satellite. 

New Stars and Hhooting-Siars. 
Gentlemen, — 

Probably the following hypothesis has been propounded 
'before, but 1 am not aware of its author, aud in relation to the new 
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star ill Andromeda it seeme worth stating again. It is, in short, 
that M shooting'Stara are known to be dark bodies rendered 
luminouB for a ehort time by mshing through our atmoaphere, 
Dew tttAra are dark (or faintly-luminous) bodies which acquire a 
short-lived brilliancy by ruahiiig through some of the gaaeoua 
tnasaes which exist in apace. 

The eiiatence of luminous gaaeous nebulte in space has been 
rendered certain by the apectroacope. The existence of dark 
gaaeouH nebuJui and dark atars (if the phrases be not improper) is 
at all events highly probable. The vast extent of some of the 
known goaeoua nebulte renders it much more probable that a star 
should rush through one of them, thau that two stars should come 
into collision. G^oseoua nebulie sometimes occupy degrees in the 
sky, even supposing that the whole nebula is suniciently luminoua 
to be visible to us, while the angular dimenaiona of a fixed star are 
always too small for measurement. The rush of a star through a 
gaeeoua nebula ia therefore no improbable event ; and it is certain 
that if it occurred the star would be highly heated, and its light 
greatly intensified. A star previously dark might be rendered 
luminous by this process, and a nebula previously dark might also 
be rendered luminoua by the passage of the star, aa uiir shooting- 
stars sometimes leave streaks of light behind them. The healed 
gas round the star might in such cases render the apectrum partly 
gaseous, but unless the heat was such as to vaporize the star it 
could not become wholly so. Now it would seem that new st-irs 
almost alwaya occur in connection with nebulce, and so does another 
phenomenon which appears to be of the same kind, viz., variability 
eitlier wholly irregular or with a very long period. The varia- 
bility of a star would of course be irregular if its orbit was such as 
to pass through a nebula once without intersecting it a second time j 
wlule it would probably have a long period if the orbit after 
leai'ing the nebula returned to it again. Not wishing to trespass 
too far on your space, I leave this hypothesia to be developed or 
refuted by others. Yours truly, 

Dublin, j83s, Sept. i3. W. H. H. MOKCK, 

Remarkable Meteor-train. 

Getttlemkn , — 

Shortly after eleven o'clock last night (Sept. 4th), when 
going upatflirs to have a look through the telescope at my front 
window, I caught sight of what appeared to be the tail of a large 
comet at my back window. On looldng (with the naked eye) it 
extended from a, small cloud fringing the uorth-eostem horizon to 
nity of the star /3 Aurigtc. It speedily became faiut«r and 
ared in perhaps two rainutea from my first sight of it. 
Prom the part of the sky where it appeared I took it to be an 
auroral display, and watched for its re-appearance for ten minutes 
or a quarter of an hour until the aky became overcast. During 
this time 1 aaw four meteors in the same region, but all of them at 
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:ater altltcde — one decidedly brigbter than Capel 
eTening, while watahing for a longer time, I saw but one meteor. 
The cometary appearance of the meteor-train described by Mr. 
Brooks of Phelps, N.T., in 'The Obserratary' for Septouiber 1884, 
satisfied me as to the true character of what I had seen, more 
eapeeialJy as other observers had seen the meteor of which Mr, 
Brooks only auw the train. I bad never Been a meteor-train 
nearly bo bright before, and it may have been fading when I saw it 
first. X should wisli to know whether any of your readers observed 
the meteor in question or the shower of which it formed a part, and 
which in a clearer sty would probably have been the finest that has 
been witnessed for some years. 

Truly yours, 
13 Belvedere Place. Dublin. yf, H. S. MoHOK. 

1885, Sept. sth. 



A Bright Meteor. 

GinfTLBME(f, 

On Sunday evening, Sept. 13, at 6.46 p.m. (consequently 
in very strong twilight), I saw a large meteor fall from N. 
to N.E. So bright was it, that it attracted the attention of other 
passers by. Ijeaving a distinct train, it burst without sound 
approximately near Capella. I merely send yon this note for 
what it is worth ; it may interest meteoric observers, for I cannot 
recollect reading of any dajlight observations of this kind, although 
I have no doubt of their existence. The meteor must have been of 
large size to be visible during such a bright bght, and the time 
the train lasted (perhaps 3 seconds) rather substantiates that 
supposition. Edmitnb J. Spitta. 

Ivy House, Clapham OoDmioii 
1B85, Sept. II, 



H 



Changes in the Length of the Red Spot on Jupiter. 
Gehtlemen, — 

Mr, Barnard's letter (' Observatory,' July 1885, p. 244) 
this subject has induced me to compare a number of other results 
with those he has given. His estimates of the length of the red 
spot are considerably below those indicated by the observations of 
Hough, Kortazzi, Niesten, Pritchett, Williams, myself, and others, 
Acarefnl analysis of several hundreds of observations has also shown 
that his opinion, as to the maximum length of the spot being 
attained early in Oct. 1880, is not confirmed. I have summarized 
the results into monthly mean values and have not extended them 
beyond January 1883, as very tew observations have been made 
since then of the middle and^). and/, ends of the spot. I aubjoiu 
the results in three cases where the observations have been 
sufficiently numerous and extended for comparison. 

TOL. THI, 2 B 
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1879- 

Not. 
Dei-. 



July 
Aug.. 
Mept.. 
Dec. 



Aug.. 
Sept. 



• ■33-S 
. .33'6 
..29-9 
..3>'6 
..33-3 
■347. 



Aug 31-4 

Sept 298 

1 Oct 30-6 

Not 30-8 

Dec 36'9 



July 
Sept. 



■ ■29-5 
■■33-6 

■ ■34-5 
..36-2 
■■33'9 



iept, 
Oct... 
Nov. 
Dec. 

1881. 

Jan.. . 

July.. 

Aug.. 

Sept. 

Oct. . . 

Nov. 

Dec. 

1882. 



■33"7 
■ 34-4 I 
■33*9 



Prof. Hough's meaaureB with the 18^-mch refractor of the 
Dearborn OlServatory are very valuable in reference to this 



June 

July 
Aug. 
Sept. 



Length -jhg. 1 




10 


97 2 








78 1 




60 2 




61 6 




68 2 




59 4 




55 ' 


!l 


73 I 
32 3 



ju^y ; 

Aug. . 
Sept. . 



Dec. , 



10-56 
<o-65 



These measures are reduced to mean distance, the equatoreiit 
diameter of Jupiter being adopted as 38"-96, eo that the mejui 
length of the spot from all Prof. Hough's individual measures {^t) 
in number for the period now quoted) is ii"-65, which corresponds 
*o 34°'37 'iJid is no less than g" higher than the mean of Mr. 
Barnard's 47 estimates, between July i88o and January 1882. 
But to be perfectly fair, we must conipure only those of Prof. 
Hough's meoeureB with Mr. Barnard's as were made during the 

* I lime omilted hie obe. on Avg. 3, lESo, ontl Sejit. 19, iggi, as thejuo 
obviouBly inisprinM in hie wiirk oa ' L'Aepert Pbjeique dn Jupiter pendonl 1m 
oppositions lie 1879, "S So, and i38i,"p.7i (BruiBlles, iSBs). 
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same period, and for these we Lave a mean of 32°'$, which still 
exhibits a difference of 3°'3+. 

Summarizing the reaulte of seven observers, we shall be enabled 
to deduce a very good value for the mean length of the red epot. 
The obaervationa are not coofined to exactly the eame periods, hut 
this has very little influence on the reflults, as the estimates are hy 
no means consistent in regard to the apparent fluctuations in the 
observed length of the spot : — 

Time No. oT 
Obaorver. Leugth. passing obs. Period of obs. 

CM. 



Barnard . . 



29-3 
33'2 
34'3 
36-4 
33-0 
37-8 
32-0 



48-6 
54-9 
S6-8 



53-9 



47 



July 1880 to Jan. 1883 
Sep. 1880 to Jan. 1882 
Sep. 1879 to Jan. 1882 
Nov. 1879 to Jan. 1882 
Nov. 1879 to Jan. 1882 
July 1880 to Feb. 1S81 
Aug. 1880 to Jan. 1882 



If we attach equal weight to each of these results, the mean is 
33'''7*=56'2 min. from 252 observationB. It is evident that 
Prof. Pritchett's estimates attribute an exaggerated length to the 
spot, so also Kortazzi's in minor degree, the excess on the mean 
being 4°-i and 2'''7 respectively. Mr. Barnard's errthe other woy, 
being 4°-4 in defect. Prof. Pritchett allowed the spot 62-6 min. 
in passing the CM., while Mr. Barnard gave it 48-6 min., and 
these are the mean values resulting from a lai^e number of obaer- 
vationa. If we compare some of the individual estimates of 
various observers, we shall find even greater differences, for on 
July 28 and 29, 1879, M. Niesten gave only 30 min . for the whole 
transit of the spot, whereas on November 29, 1879, Mr. Gledhill 
gave 75 min., and on December 6, 70 min . ! It is perfectly certain 
the recorded observations are affected by a good deal of personality, 
and that many of the supposed variations inlength are attributable 
to errors of estimation, A valuable series o£ micrometric measures 
such as those pursued by Prof. Hough afford the best means of 
eliminating such discordances, though it must be confessed that his 
individual values are also sometimes not very accordant. Thus, 
on September 4, 1880, the length of the spot was measured as 
10" '90, and two nights later as ii"'95, and it is impossible to 
conceive that the great difference represents anything but an 
unavoidable inaccuracy of measurement. 

Prof. Hough's mean results for the length during the years 
1879-83 are — 

• From BBveral obserrations in Sept, and Dec, 1879, Mr. BttotbonsB giraa 
3j°-5 BB the lengtb of the spot, tlms corroborating the mtxia here givoii (see 
•Monthly Hutieea,' vol. il. p. 157). Mr. Brett saja— "To the basL of my 
j udgiQeat, the m^orasifl of Me patti covere jz^ of Jovian longitude" {'Obaet- J 
yatorj,' Vol. iii. p. 138). 
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I87B. 1880. 1881. 1882. 1683. 

i3"-35 ii"-55 ii"-30 ii"-83 i2"-29 

The figures appear to iadicate that this abject ie passing through 
a ryule of tarintioiiB, but its faintDees during the greater part of 
the last three years niuet haye prevented the continuance of exact 
observations. The spot has, however, been rapidly increasing in 
prominence during the last few months, and thia ma; enable us, 
during tlie nest opposition, to renew observationB of the jp. and/, 
ends w-itb the same facility as in 1879-82. Though definition was 
bad and the planet's disk small and indistinct, I observed the spot 
as it passed the CM. on June 26 and 28, 1885, when it could be 
seen without difficulty. The Ugbt^loud, recently visible over its 
centre, appears to have gone and the spot now appears to have 
recovered much the same aspect as it presented a few years ago, 
tliougb it is undeniably less conspicuous. 1 have watched this 
object, as it passed the meridian of Jupiter, on 205 occasions since 
1880, September, end believe that during the whole of that period 
there has been no real change in its length sufficient to be obvious 
to the eye. 
Brutol, iSgj, July j. W. F. DbnninG. 

P.S. — ^With reference to Mr. Lynn's remark in your last number 
that (_aB previously pointed out by Aragoj, " Bayer did uniformly 
designate the brightest slar in each constellation by the letter o," 
it would seem that, if this plan was scrupiOously followed, some 
remarkable differences in tne relative brilliaucy of certain stars 
have occurred since the epoch of Bayer's celestial atlas (1604). /3 
Geminorum is now considerably brighter than n. y Draconis is 
more than one magnitude brighter tiian u and ( ; ij and /3 of that 
couBtellation also exceed u. /3 Hereulis is brighter than a, &c. Are 
these and other instances to be referred to actual variation in the 
light of the stars, or to looseness in applying the original nomencla- 
ture?— W. F. B. 
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Large v. Small Telescopes. 



1. W. Burnham has reviewed the question of small v, 
large telescopes in a lengthy ai'licle printed in the 'Sidereal 
Messenger' for September. But it is very unfortunate that he 
has quite misunderstood the basis of the discussion. The point 
has been with regard to the relative capacity of large and amall 
instruments in defining markings on bright planets, and not, as 
he alleges, " their comparative value for showing planetary details 
and other faint celestial objects." 

Mr. Burnham discusses chiefly the merits of certain large 
refractors on double stars, and while passing a well-deaerved 
eulogium on the instruments of Alvan Clarke and 8ous goes into 
the vexed question as to the relative values of refractors and 
reflectors. While adniittiug that personally he " has had no 
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eiperience in using large refleL^tore," he says " they are immeu 
inferior to the refractor in work requiring sharp definition." 1 
in condufiion, Mr. Bnruham has quite miHconstrued the i ._ 
candid statement of Prof. Hall in the ' Observatiiry ' for May i88si 
that the large Washington telescope " does not show euougip 
detail." 

In point of fact Mr. Burnham has been discussing the whole 
matter from u standpoint utterly foreign to its original intention. 
It is therefore nnuecessary to follow him unless the controversy ii 
reopened on entirely new lines. What has been said i 
journal has not applied to double stars or to comparisons o 
different forms of telescopes. We have been trying to get at somft^ 
explanation of the evident failure of large instrnmeuts generally in 
exhibiting detail on bright planets. If Mr. Burnbam can famish 
anything pertinent to this special question, I shall be obliged to 
him, but must decline to admit several distinct branches of _ 
astronomy into the argument. 

The possessors of lai^e telescopes intimate that certain deta 

visible in much smaller appliances result from inadequate ftpertui 

and are, in fa^rt, false appeamnces. It is replied to this that ths' 

superior definition of small iustrnmenta amply corapetisates for 

what they lack in light-^aaping power. This is fully proved by 

results which admit of no question. It is to small apertures that 

we are chiefly indebted tor our knowledge of planetary markings. 

' The failure of great instruments is not to be explained by the mere 

BBsertion that small telescopes introduce pseudo-details which are 

I not recognized with increased power. Observers cannot be too 

I cautious in discriminating between what is real and spectral nor 

1 too careful to apply every test with reference to features of new 

I OP abnormal character. Want of light, bad seeing, or telescopic 

Imisadjustment may occasionally give anomalous aspects to well- 

n objects or introduce features haying no actual existence, so 

that frequent reobservation is required to eliminate nossible errors. 

Vfiut we need not be hypercritical. We are scarcely called upon, 

* in the exercise of undue severity, to obliterate an object which 

is presented before our eyes night after night with unmistakable 

distinctness. The explanation has not yet been forthcoming how 

it is that the iSj-inch Chicago refractor, in the hands of such able 

men as Profs. Hough and Burnham, gives no trace of the Merope 

nebula, while Profs. Tempel and Swift, independently, found it so 

plain in their small telescopes as to mistake it for a comet. 

Failure in this prominent case may well prepare us for the failures 

. of large telescopes in other respects. 

I If instruments of about 8 and lo inches aperture give false 
I Impressions of planetary phenomena, they are worse than useless. 

I But they ape really condemned for showing too much of what 

II actually exists. In the giant telescopes of the future still less will 
\ te seen than in the incomplete views now afEorded by the re- 

nctors of Chicago and Washington. The belte on Jupiter and 
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NOTES. 

Jf>CS-EciiT Obseev*iobi Pr»LiCATios9. — Lord Cnwford has 
published Vol. iii. of the Poblicstitms of his ObaemtoT}-. It con- 
taiDi Dinsioit D. of the Bccoont of the Mauritms £spedit)on to 
observe the Transit of Venus 1874, Kvision 1, haxing been issued 
in 1877 u Vol. ii- of the Publications. The present volume con- 
tains the details cif the operatiooH for determinations of longitode 
and latitude undertaken during the Expedition. A very useful 
ritume is given at the end of the book of the positions of sevetal 
important points, including Berlin, Malta, Alexandria, Suez, Aden, 
Bombay, Seychelles, Beuuion, Mauntiue (several stations), and 
Bodriguez. 



Skau. w. Laboe Telescofes. — We extract the following from 
an article by Mr. Bumham, in the September iMue of the ' Sidereal 
Messenger,' in re Mr. Denning's notes on the relative capacity of 
large v. small telescopes. Eeferring to the inability of the Chicagc 
i8J-in. refractor to show certain dctafls on the surface of dupiter, 
he says ; — " The evidence of such changes usually consists in the 
inability to see a spot or marking on one night which was quite 
obvious on some immediately prec«ling or following evening. The 
argument might have been extended by citing numerous instances 
of double-stars alleged to have been discovered with small tele- 
scopes, and these diecoveries verified by other observers, but which 
have persistently remained inviaibie in the refractor of the Dear- 
born Observatory and other large telescopes .... in every instance 
I not only failed to see these alleged stars, but satisfied myself 
alter repeated trials that they vrere purely imaginary. It nevsr 
occurred to me that I was labouring under any diaadvant^e in 
using a larger aperture than those before employed .... That I 
have as much reason, perhap», ns any one to appreciate the value ol 
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Bmall iDatnunents, will be ftppareat from the work doue by ( 
6-inch refractor . . . Two things are apparent from Mr, Deriaiag'8 
commuaications : first, that his stsite'aonts are based wholly on a 
comparison of amall instrumentB with large tetiectors ; aod, second, 
that he has never worked with any iirsfc-olaas refracting telescopa" 
In Mr. Denning'a letters the following appears : — " While possesaing 
an iramenae superiority of light over smaller telescopes, thay are 
rendered inaffective by inferior definition." Mr. Bumhnm is ready 
to agree with him in tola it" the remark is applied to reflectors ; at 
the same time admitting his inexperience with the latter class of 
telescopes he continues ; — " The concluaion is irresistible that 
however well they may answer for work on nebulie, where there is 
nothing to define, they are immeasurably inferior to refractors in 
work requiring sharp definition.'' Mr. Bu.rnham then proceeds to 
show the superiority of large refractors in double-star work and 
concludes that, " Other things being equal, the larger aperture is 
as much superior to the smaller for observing planetary markings 
as for difficult donble-^tar work, and for the same reasons." In 
conclusion, he deals with Professor Hall's letter (' Observatory,' 
May i88g), the meaning of which he thinks Mr. Denning has 
failed to see : he says, " I would suggest the propriety of ascer- 
taining directly from hiio, whether he really took a diaconraging, 
melancholy view of his failure to see so many of the wonders 
revealed by small telescopes, or whether it was not a delicate form 
of intimating a wholesale want of faith in the eristence of the 
aforesaid marvels." 

CoKTBiBUTioira TO Meteoroi.^oy. Heviaed Edition. By Pro- 
fessor Iioouis. — This ia the first portion of a revision of the weO- 
tnown ' Contributions to Meteorology.' In a preface there ia given 
an interesting account of the circnmstances which happily led to 
the attention of Prof. Loomis being directed to meteorological 
phenomena and in particular to the subject of storms, and of the 
opportunities which, after many years, the pubfication of the 
weather maps of the Signal Service Department gave him for the 
more regular investigation of general meteorological laws. In 
the separate contributions, from time to time published, distinct 
meteorological questions were treated without, as Prof. Loomis 
says, regard to systematic order of subjects, in consequence of 
which later results, derived from a much greater mass of materials, 
do not entirely harmonize with results published in earlier papers. 
He has therefore thought it desirable to revise the entire series of 
papers, and reduce them to a more ayatematic form, combining 
therewith new researches on points heretofore neglected, and using 
not only U. 8. observations, but also those from Europe and other 
parts of the world. 

The present first portion of the revised series contains Chap. I„ 
treating of areas of low pressure, their form, magnitude, direction, 
and velocity of movement ; and Prof. Loomis proposes that other 
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portions eholl Follow oa rapidly as his strengtli will permit. 
Meteorologists will most heartily nish tbat he ma; be enabli^ to 
bring bis self-impoeed work to a Bucceasful conclusiou. 

Teb Stha88Bitho Obbervatoet ".^ — Dr. W. Scbar haa published 
his report of tbe work done at the Observatory during the last 
year. Tbe instruments in use at StrasBburg are: — (ij the 
meridian circle ; (a) the altazimuth; (3) the great i8-in. refrac- 
tor; (4) the heliometer; and (S) the 6-in. refractor. It would 
appear, however, that to ttork these numerous and excellent 
iustruments Dr, Schur has only two assistants. The meridian 
circle baa been chiefly employed in obserring stars for the southern 
zoues of the Aatronomiache Geaellachaft, as well as in determining 
poaitious of the Sun, Moon, and large planets and miscellaneouB 
stare, comet-stars, &c. Determinations have also been made of 
the errors of division of the circle, and of the form of the pivots. 
With the altazimuth, to which Herr Schur appears to have devoted 
a considerable amount of time and attention, observatioDS of tbe 
Moon have been commenced. The great refractor has been used 
for observing Cometa, and a re-examination of the micrometer- 
screw shows the necessity of a correction to the results which have 
been already published. With the heliometer a number of 
meaeurea of the Sun'a diameter have beeu made ; whilst the 6-inch 
refractor has been employed in making a series of measures for the 
determination of the parallax of i/>' Aiirigse. The amount of work 
performed by Dr. Schur and his aaaiatantH is very creditable to 
them ; but at the same time we are constrained to remark that it is 
a misfortune that an Observatory »hich is so well provided with 
instruments should not have a larger observiug staff, in order that 
tiie various instruments might be worked adequately and to the 
best advantage. 

PuBMCATiONS OF THE Wabhbubk Obbervatory. — Prof. Holden, 
with the co-operation o£ Father Hagea, has compUed a Catalogue 
referred to the epoch 1850-0, from aseries of 2161 observations of 
looi stars made by Prof. Tacchini with the Pistor and Martins 
meridian circle at Palermo in the years 1867, '68, aud '69. The 
stars lie between —18° o' and —zg° 39' of declination. The 
observations were originally published in the ' Bulletino Meteo- 
rologico del R, Osservatorio di Palermo,' which gives the apparent 
places, together with the epoch. The stars are from the 6th to the 
gth magnitude, each having been observed on an average 2-16 
times. Prof. Holden states that the observations appeared to be 
excellent, and he deserves the thanks of astronomers for having 
rendered them generally available. 

Prof. Holden and Father Hagen have also derived the places of 
437 southern stars for 1850-0 from Washington Transit-Circle 
Observations, aud with the assistance of Miss Emma Gattiker, 
• Afllj-on, Nachrichten, No. 1675. 



Miss Alice Lamb, aud Mr. J. Tatloclt, have compared them with 
their positloas aa giveD in the Cape Catalogue for iSSo, the 
Cordoba Zones, aud Taruall'a Catalogue. Theae comparisons will 
be of value ia deducing the relatioiiB of the various systems 
adopted. 

Two independent determinations of the latitude of the Wash- 
bum Observatory have been made. The first, by two obsercera 
using the zenith telescope according to Talcott's method, gives 
43° 4' 36"'95 + o"'io (Holden) and 43° 4' 36'''g8 +o''09 
(Comstock), or as the result of this method 43°4' 36"'97 + d""07. 
The second method, by one observer (Comstock), by tranaita of 
stars over the prime vertical, gives 43° 4' 36"'99 + o"'o6. In 
thiB series many o£ the transits were observed by reflexioo, which 
gives an additional interest to the determination. 

These various astronomical papers have been extracted from, and 
distributed in advance of, ' Publications of the Washburn Observa- 
tory," Vol. iii. They demonstrate very forcibly the euergy and 
ability with wluch Prof. Holden devotes himself to the service of 
Astronomy. 

The pABALLii OF o^Ebidasi*. — At the suggestion of M. Struve, 
Prof. A. Hall has undertaken an investigation of the annual 
parallax of this remarkable object. The principal star has a 
proper motion of 4" a year, at a distance of 8a" there is a double 
companion which has the same proper motion, while nearly be- 
tween them is a small star that does not move. Prof. Hall chose 
as a comparison star a lO'S mag. star following the principal one 
32'-5 and a little south of it. The observations were made with the 
filar micrometer o£ the z6-inch refractor of the Washington Obser- 
vatory. Between Peb. 23, 1883, and March 4, 1884, 30 obser- 
vations of these stars were made, each observation consisting of 
eix micrometrical measurements of the difference of right ascension. 
A discussion of these observations gives, for the relative parallax 
of 0' Eridani jr=o"-323+o-o2o8 It will be remembered that 
Dr, Gill, from heliomet«r measures, using Lalande 7819 and 8154 
of 6-0 and 67 mag. respectively as comparison stars (Mem. E. A. S. 
vol. ilviii. part i. p. 160), found the value 7r^o"-i66 + o"'oi8. 
The parallax is smaller than one might expect from the nature of 
this system. 

The Odtbe SiTEriaTES of TJRAinrst. — "When the 26-inch 
refractor of the Washington Observatory was mounted in Novem- 
ber 1873, the Satellites of Uranus were among the objects first 
carefully observed with it. The observations were mostly made by 
Prof . Newcomb during the oppositions of 1874 and 1875; and 
have been discussed by him iu Appendix i to the volume of 
'"Washington Observations' for 1873. The chief result is an 

Si, Appendix i. 
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excellent detenninatioi) of the masa of the planet, as well as the 
elucidation of the facta that the orbtta of these aatellitea are 
seoBibly circalar, and that the foiir satellites move in nearly the 
same plane. As the Earth would be nearly in the plane of the 
orbits of the eat«llites in the year 1882, and since observations at 
such a time would be valuable for a good det«nnmatiDn. of the 
position of thia plane, Prof. Hall began a series of obaerrations of 
the two outer sateDites in i88t which were continued until 
May 28, 1884. These he has now discussed and published, and in 
order to make the diacussion complete the obserFations of 1875 
nnd 1S76, though distant in date, have also been included. The 
results obtained by Prof. Hal! show that Newcomb's elements 
require but small correction. If N and J be the node and inch- 
nation of the orbit of the satellite on the equator, the final result, 
aBsuming that both satellites move in the same plane, ia 
N=i6s°-S.2+o-oi42.(K88 
J= 75 -3oo-o-ooi4.t; ■* 
where ( is the number of years from i883'o. 

The value of the mass of Uranns, resulting from the deduced 
correctioua to the mean distances of Oberon and Titania, is 

^ . The corrections to the other elements may, in Prof. 

22682 + 27 

Halt's opinion, be neglected for the present, A favourable time 
for ciamining the eccentricities of the orbits will occur about the 
beginning of the next centuiy; but at that time the planet will be 
far south, and not favourably situated for observation at northern 
observatories. On several good nights Prof. Hall searched for new 
satelhfes, but none were found. 

The SateijLite of Neptitbe*. — Prof. HaD has discussed the 
ohaervationa of thia satellite which have been made by Prof. 
Holden and himself with the z6-inch refractor of the Washington 
Observatory, and also those made by Lassell and Marth at Malta 
in 1863 and 1864; and has deduced corrections to Kewcomb's 
elements of the orbit, published in Appendix i to ' Washington 
Observations' for 1873. The resulting corrections are small. 
LaaaeU's period of the satellite, which has been adopted by Newcomb 
appears to be slightly erroneous. The question of the eccentricity of 
the orbit may be more advantageously attacked some ten or twen^ 
years hence, when the apparent ellipse has become more nearly 
circular, and when there will be a better opportunity to determine 
this element from the observations. The values of the mass of 
Neptune, as deduced from the different series of observations, are 
rather discordant (the mean distoncea ranging from i6"-z699 to 
i6"-7368), and appear to indicate the esiateuce of personality in 
the measures. The value deduced from the mean 01 Prof, Hall't 

own observations is ^-—, 

19092 + 04 

• •WaahingtoQObaer™ti<nw." rSSi, Appeudix i. 



B5.] 



Notes.— Taltle'B Comet. 



ur 



Pate's CoBMOGONic Thioiit*. — We have received the Bewmdj 
dition of M. Faye's interesting book ' Siir rorigine du Mi 
Phe work is substantially unaltered; some aectiona ba\6 
iJarged, and the iatl«r part ol: the book has been rearrang 
hat it now presente the appearance of a more formal treatise on 
anbject. The author baa introduced some results of specti-o- 
eopic observations, Seochi's division of the stars into orders, and 
tlier modem developments of astronomical physics, and explains 

leir bearing on the question of the evolution of a Solar system. 
Jut M. Paje hfls seen no reason to retreat from the position he 
':en up, so that the remarks published in the ' Observatory," 
Ho, 97, p, 184, are equally applicable to the present edition. He 
'~ I insists on the accordance of his theory, not only with the 
tidereal Astronomy, but also with the Gteology of our day. But 
trhether we are prepared to accept M. Faye's conclusions or not, 

e cannot but admire the vast amount of learning, both historical 
md scientific, displayed in these pages, as well as the fertility of 

esource and literary skOl with which these stores of learning are 
ntiliyed as the groundwork of nn ingenious and attiuctive theory. 

Pboposed Change in the Asthomomicai. Day, — A corre-. 
ipondeut informs us that " the proposal for changiug the recki 

Astronomical time was almost unanimously rejected " by th< 
astronomers assembled at Geneva on the occasion of the recenj 
meeting of the ' Aatronomische Gesellschaft,' In our nest No. w( 
hope to give a somewhat detailed account of the various discussioi 
■which were held during the meeting. 

New MraoE Planet. — A minor planet (No. 250) of the nth 
ras discovered by Dr. J. Palisa on Sept, 3, It was found 
when searching for (166) Ithodope. 
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A KKW comet waa discoyered by Prof. Brooks, at Phelps, New | 


York, on Aug. 31. The comet was 


circular, about as bright as a 1 


9th mngnimde star, 2' 


in diameter. 


with some alight central con- | 


densation, bat no toil. 






1 


The following elements have been 


computed from observations 1 


Sept. 5 at Vienna and Paris. Sept. 9 at Hamburg and Kiel, Sept. 13 | 


at Hamburg. 
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Maxima fxnd Minima of Variahk Stars in JVwmber 1885, ^^^| 


M, aignifiea raasimum ; m, minimum. ^^^| 


ov. I U Mouocerotis, M. 


Nov. 20 li Canis Minoris, M.'^^H 


1 W HerculiH, ftl. 


20-4 T Monocerotia, tn. ^^^^| 


1 T Hydra), M. 


21 S Virginia, M. ^^H 


1-3 T Mouocerotis. M. 


21 B PeraeJ, M, ^^H 


2-5 4 GemiDorum, M. 


23 U Mouocerotis, m. ^^^H 


5 8Cygni,M. 


23 T Ursffi Majoris, IX. ^^1 


6 T Opbiutiu, M. 


23 U Cancri, M. ^^H 


7'6 ^ Gemiuorum, m. 


24 B CrateriB, M. ^^H 


.0 BLyne, m. 


24 B Ydpecuk., M. ^^1 


10 KArietia, m. 


25 BLyrte, M. ^^H 


10 T Caiieri, m. 


26 E Coronie, m. ^^^H 


11 B Sftgitia, 7-(. 


27 B Delphini, M. ^^H 


1 1 a CoroDDS, 111. 


27 BBootis,M. ^^H 


12'7 i Gemiuorum, M. 


28-3 T Monocerotis, M. ^^H 


15 E VirginiB, M. 


28-6 ^ Lyra3, 7». ^^H 


i5-7/3Lyrffi,m. 


29 BCeti,M. ^^H 


17 E Camelopardi, M. 


30-4 W Virginia, M. ^^H 
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14-7, m. 


24-3, "". 
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19 II 32 
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28 15 27 


23 10 25 ^_ 
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^7 9 17 ^^^H 
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h m 


SOancri.iH. 


/^_ 




Nov. 4 12 19 


h m 






II 10 2 


Nov. 13 5 59 


^^^1 




18 7 44 


22 17 37 






28 16 18 
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Satellite of Neptune. ^^^| 


Oreenwicli Moua Times of the North-east Elongations. ^^^^| 


jfov. 2.... 2i"-3 1 Nov. r4...- i5'-S 1 Nov. 26 . . . , g-^J^^B 


8.... 18 -4 ! 20.... 12 '6 1 ^^H 


Position -angle of minor axis of apparent orbit on Nov. i^^^^^M 


)2i° 28' ; on Dec. i =320° 50'. ^^^H 


Serai-major axis of orbit on Nov. I =i6"-96;on Dec. i = i6"-9^^^^l 


A diagram showing the apparent orbit is given on p. 31S. ^^^^1 
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^B OrUHwifJi Mean Timtt of Ike Bail Eloi^ialiOM 0/ the Seven J 
^B /nn<7 SatdliUt of ScUum. J 


^V timea of thoM elong^om, b.,lh Eaat and West, which are risible at, Oreeuwioh ■ 
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18 lo-i 
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Ti.HFA. 




19 r4 


27 o'6 


Nov. 2 i5-i 


Mi»LkS(West). 


20 i6-3 


28 21-9 


7 3'5 


Not. 4 1 8-3 


22 1-2 


30 19-J 


■I i5'7 , 


5 '^•9 


23 lo-i 




16 4-1 ' 


6 15-5 


24 19-0 


Titan, 


20 i6-4 


7 14-1 


25 3-8 


Nov. 3 21-0 


25 4-8 


8 127 


27 127 


19 187 


29 17-1 


9 '1-3 


28 2J-6 






10 9-9 


30 6-s 


HiPBBIOH. 




.1 8-s 




Nov. S 19-' 


1 


as II-9 




26 23-6 




f ^°:5 
















aS 77 








Apparent Elemento of the EJng. 


Qreenwioh Poaition-aiigle Latitude above plane of Kng. 


Mooii. of Minor AiiH. Earth. Sun. 


1885, Nov. 4 ■■-. 353" 8' 25° "4' S- 26" i8' 9. 


19 ■■■■ 353 10 =5 31 8- 26 14 S- 


Qreenwioh Oater Bing. Inner Biug. Bemi-itinj. axis 


Noou. Mi^. Axis. Miu. Ana Maj.Axis. Min. Azi>. ofOrb.orTiUn. 


1885. Nov. 4.. 44*"4S ig"'09 29""58 i2"70 2Qo"-r 


I9.-4S-47 '9 '59 30 '34 13 '03 204-8 


The Bemi-major aiisof the orbit of Titui iagivon as woil aslhe position-angle 


of the minor axis of the ring, in orfer to furnish means for roughlj inferring 


the distonoBS and positian-aiigUs of the satellitee from the diagram given on 
p. 316. 
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Astronomical Memoranda, November 1885. 

Equation of Time: — Sun before dock, Nov. i, 16" 19*; Nov. 1 1, 



.m 



15" 48* ; Nov. 21, 13"^ 53»; Nov. 30, ii"" 2». 
Sidereal Time at Mean Noon: — Nov. i* 14*" 43" 45"; Nov. 11, 



i5*» 23"" 10"; Nov. 21 


,16* 


I 2"^ 


36' 


» ; Nov. 30, 16*^ 38" 5-. 


> 










Positioii-angh 


) Heliogr. co-ordinates of 










of axis. 


centre of disk. 




Sun. Eises 


Sets. 




Lat. 


Long. 




h m 
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1 


1 


1 


Nov. 


2. . . .18 59 


4 


31 


24 22 


+4 I 


270 18 




7.... 19 7 


4 


23 


23 21 


3 29 


204 24 




12 19 16 


4 


16 


22 8 


2 54 


138 28 




17. -..19 25 


4 


9 


20 44 


2 19 


72 33 




22 19 33 


4 


3 


19 9 


I 42 


6 39 




27. . . .19 40 


3 


57 


17 23 


+ 1 4 


300 45 








The Moon. 








rises. 






sets. 




sets. 




rises. 
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h 


in 




h ui 




h in 


Nov. 


I 13 25 


Nov. 


9 


6 


27 


Nov. 17 


14 16 


Nov. 


25 7 34 




2 14 39 




10 


7 


14 18 


15 25 




26 8 46 




3 15 52 




IX 


8 


6 ' 19 


16 s^ 




27 10 I 




4 17 5 




12 


9 


I 1 20 

1 


17 50 




28 II 15 




5 18 15 




13 


10 


1 21 


19 4 




29 12 29 




6 sets 




f4 


II 


I 


22 


rises 




30 13 42 




7 5 9 




15 


12 


4| 23 


5 31 








8 5 45 




16 


13 


9 


24 


6 28 






Nov. 


gd ^h ^m j^Q^ Moon. 


Nov. 14* 


10*^ 0™ First Quarter 




21 21 39 


Full Moon. 




28 


13 57 


Last Quarter. 



Oceultations for November 1885. 



Day. 

17 
22 

22 

22 

22 

22 

23 
23 
24 

25 
30 


Star. 


Mag. 

4i 

4i 
6 

5 

I 

6 
6 

5^ 
6 

• • 


Disap. 


Angle. 


Beap. 


Angle. 


B.A.C. 8365 

e' Tauri 

02 Tauri 

75 Tauri 

B.A.C. 1391 .... 

Aldebaran 

117 Tauri 

130 Tauri 

26 Geminorum . . 

I Cancri 

Uratjus 


h m 
10 41 
6 29 

6 38 

6 49 

7 18 
9 48 
5 59 

14 52 

10 59 
17 40 

17 



140 

73 
46 

173 

lOI 

107 
66 
70 

92 
78 
81 


h m 

11 44 

7 17 

7 9 

7 8 

8 17 

10 57 
6 42 

15 58 

12 6 

18 46 
18 9 


266 

3^3 
340 

213 
285 

278 

310 

290 

271 

255 
231 




Attrmamietd' H^moranda. 

PUtnttsfor November 1885. 



Day. PInneU 


E,A- 


Deo. 


Dmm. 


1 1 

BUM. 1 Tr. 1 8rti 


1 


h m e 






h .Ih » 




I Mercury.. 


IS 5 35 


i8 lis. 


4-8 


20 31 D 22 




11 ! 


'6 7 33 


22 SI 8. 


5-° 


20 52 


44 




31 1 


17 9 22 


25 as «■ 


5-6 


21 30 


' 7 




30 


17 58 47 


25 44 8. 


6-4 








I 1 VeuuB . . 


17 29 40 


25 49 S. 


17-6 


23 12 


2 46 


6 22 


** 1 


18 20 2S 




19-0 


23 26 


2 57 




ai 1 


19 9 S^ 


;5 2!8: 


20-8 


23 28 


3 7 




30 


19 52 '3 


23 44 8. 


22-6 


23 22 


3 14 






MarH , . , . 


9 56 28 


14 18 N. 


6-9 


I' 53 


19 ti 




It 




10 16 43 


.2 39 N. 


7-3 


II 43 


18 52 




31 




10 35 39 


It 2N. 


7-8 




.8 31 




30 




ro 51 26 


9 38 N. 


8-2 


11 19 


18 12 






Jupiter .. 


II 52 20 


2 3N. 


30'3 


J4 5a 


21 6 




II 




II 58 58 


1 aoN. 


307 


14 22 


ao 33 


ijs 


21 




I* S 3 


43 K. 


31-3 


13 53 


20 




30 




12 9 59 


13 N. 


$2-0 


13 ^4 


19 29 


t 3J 


1 1 Saturn . . 


"5 35 45 


22 18 N. 


ire 


7 40 


IS 49 


»3S8 


30 


6 29 58 


22 23 N. 


i8-3 


5 40 


13 49 


21 59 




Uranus .. 


la 21 23 


'348. 


3-0 


15 38 


21 34 


334 


30 




12 26 2S 


2 ss- 


13 51 


19 45 


I 43 




Neptune . . 


3 30 44 


17 i^N. 




5 10 


12 45 


to 10 


30 




3 '7 =7 


17 oN. 




3 13 


10 47 


lb 11 



. Neptune in opposition. 
Mercury at greatest oloDgation (2: 



FI%enomnia of Jvpiter's Satdliteg, Novonhei- i 



J I i. Ee. D. 

J 18 i. Tr. E. 

S 54 ii. Ec. D. 

^ 40 iii. Of. K. 

5 42 ii. Tr. E. 

5 59 i. Tr. I 

37 i. Oc. B. 



h m 
7 


IT. Oc. E. 


7 51 


iii. Ec. E. 


6 ,S 


li. Tr. I. 


■i t6 


1. Ec. D. 


8 U 


1. Oc. K. 




i. Tr. E. 


6 19 


Ji. Oc. H. 



36 16 2 iii. Tr. E. 



i. Tr.L 
i. Tr. E. 



13 16 

Tlie E.A. and N.P.D. of Planets and the Solar Co-ordinatea tn 
given for Greenwich Mean Noon ; in all eases Greenwich Mean 
Time is used, reckoning from noou to noon, as in previous y 
the migles for On-ultattous are reckoned from the iijipiireul N . point 
towards the right of ihe Moon's inverted image. 
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Meeting of the AstronomUche Geselhchaft. 

,_ twelfth General Meeting oE the International AstroDomical 
Society ( Astro nomische Gesellscbaft) was held at Geneva in 
August last, and was attended, by about 40 astrooomera from 
Europe and America. A brief actouut of the proceedings at this 
leeting may be givea here. 

The Hociety met for the first time on Wednesday, August : ^. 

id this day's Beseion was absorbed for the greater part by official 
arts on the scientific undertakings which are progressing under ■ 
aaspites of the society. Amongst these the first lu rank is the 
OTvatiou in zones of the stars of the northern heavens, between 

. parallels of 2-|-So° and —z°, down to the 9th magnitude. It was 

ited that at each of the thirteen cooperating observatories the 
observations were fiuiBhed or nearly bo, and that also the reductions 
were going rapidly forward. Prof. Kriiger of Kiel, formerly at 
Helsingfors and Q-ofcha, has already published the whole of his 
observations (zone 65°-55°) : of those made at Leiden (zone 3S°-3o°) 
the first part is pubSehed and the other will very soon follow, and 
besides these the zone observed at Easan (8o°-75°) ia also in 
the course of bemg prmted 

"WTien the northern zone obBervationa have been completed, it is 
proposed to continue them below the eq^uat-or and to go as far aa 
23° of southern decknstion The preparations for this eitension 
form the second grett work with which the "Gesellscbaft" is 
interested. They conwat of two distinct parts : — i. The so-called 

luthern " Durchmusterimg," a continuation, after precisely the 
plan, of the well known great work of Argelander, which has 
'jwen taken in hand b^ his successor Prof. Schonfeld; 2. The 
observation of a catalogue of 303 fundamental stars, which will form 
the points of referenie tor the zone-stars. As to the first point, 
the meeting recened from Prof. Schoufeld the highly important 
annoimeement that not only was his work completely iinished, but 
.fiist it was already in print and would appear before long. The . 

'W fourth section of the ' Bonner Stern verzeichniss ' from — j' 
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— 23° contains 133,658 stars, whii^li will also be mapped down on 
cbarta in the Baiuo mantier as those of the preceding ones. 

The observations of the fundamental stars ai« to be made at six 
obser\-atories situatod in hoth hemispheres — Cape of Good Hope, 
Leiden, Madison (Wisconsin, U.S.), Strassborg, Melbonme, and 
Naples, and reports were read on the progress of the work. Mr. 
Gill has already succeeded in completing hia share in it (a 
minimum of twelve observations for each star) and only some special 
iuveatigiitiotja remain to be made. At Leiden, Madison, and 
Straasburg the workissteadily adfancing; and as for Melbonme and 
Kaples, it was reported the observations woald begin very soon. 
At Melbourne this beginning has been delayed until the new transit- 
circle shall have been mounted. Li addition to the results directly 
in view it is hoped that this cooperation of northern and southern, 
observatories will also materially advance our knowledge of 
refractions ; and for this purpose to the catalogue of fundamental 
stars proper there have been added some other stars, so aa to form 
an uninterrupted series extending from the zenith of the northern 
to that of the southern observatories. 

Keports were also read on two other subjects : the first by Heir 
Wolff, of Bonn, on the photometrical work that ia to be done by him 
in accordance with theviews expressed by the committee on standards 
of stellar magnitude, which was appointed by the American 
Association, the Eoyal Astronomical Society, and the Astronomische 
Gesellschaft ; and the second by Prof, Weiss, of Vienna, on tbe 
present stat« of oometary calculations. Whilst explaining the 
general outhnes of his intended work (ZoUner's photometer will be 
used), Herr Wolff also" direuted attention to several undecided 
questions, as, forinBtance,whetherit would be better to distribute a 
given number of observations on a greater or a smaller number of 
stars. In the report of Prof. Weiss the results were embodied of a 
very thorough examination of all the calculated orbits of comets, 
and statistics were given of those which could be regarded as 
definitive and those which would require further investigations. 
Prof. Weiss reported also on tbe periodic comets ; and with regard 
to their rapidly increasing number he expressed the opinion that 
it would in future become necessary to have a speciaj bureau to 
take care of them. On this point Prof. O. Stnive expressed his 
disagreement with Herr Weiss : to the routine work of a bureau 
he would always prefer the initiative of individual astronomers. 

The fast occurrence at the first session was the reading of a note 
by Herr Schram, of Vienna, on the great work of Prof. Oppolzer 
(' Canon der Sonnenfinstemisse ') which will presently appear, 
containing approximate calculations for all the solar eclipses 
between tbe years B.C. izoo and A.n. 1900. Certain additions to 
this work had been made by himself. 

The first part of tbe secoud session, on Thursday, August 20, was 
occupied with internal buainess of the society. As tbe only point 
of more general interest we may mention here, although the voting 
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^Bh delayed till Saturday, that it was decided the next meeting 
should taJfe placa in 1887 at Kiel. 

Then the President, Prof, AuwerB, opened a diacuaaion on the 6th 
reaoliition o£ the meridian conference at Washington, in so far as 
it expresses the hope that the astroaomical day will be arranged 
so as to begin at mean midnight. Some months before the council 
had considered the question and with a great majority (only Prof. 
Oppolzer contra) they had pronounced themselves gainst the 
desirability of the change. And uow, although the society as such 
was not entitled to give a vote on the subject, the President thought 
it desirable that aa many individual astronomers as possible should 
expound their views. 

The first to respond to this appeal (Prof. Oppolzer was not at 
Geneva) was Prof. O. Struve, who declared himself a partisan of the 
proposed change. As, now-a~daya, astronomers make almost as 
many observations in the daytime as during the night, the 
inconvenience of changing the date during a aeries of observations 
would not be much greater with the new than with the old mode 
of reckoning. He did not deny that the discontinuity in aatro- 
nomical ephemerides and in astronomical ceckoaing would cause 
some inconvenience, but he thought this was a sacrifice astronomers 
ought to make for the benefit of science in general, 

Several other members, amongst whom were Profs. Newcomb, 
Auwers, Kriiger, Weias, Tietjen, expressed a different opinion. 
They thought that, were astronomy an entirely new science without 
any documents transmitted to us from the past, it might be dubious 
which of the two systems would have the greatest advantages ; 
but now, as things are, the troubles and confusion arising from 
an alteration oeeurriug in the otherwiae continuous series of our 
observations and ephemerides, supposing even that tiie change would 
be made at the same moment throughout, would certainly not be 
counterbalanced by ita advantages. And aa for the cases of other 
scientists coming to use astronomical data, it would, aa they are 
comparatively few in number, not be very troublesome to 
aatronomers then to make tKe necessary reductions. 

Prof. Gylden stated that Ws views on the subject differed 
somewhat from the last quoted, inasmuch aa he would see no 
objection to making the change when astronomers of the whole 
world ahoidd have agreed on the point. Dr. Pechiile, of Copen- 
hagen, was of the same opinion. As was said before, no vote 
ensued, but the great majority of the expressed opinions had been 
against the proposed change. 

In the afternoon of Thursday different papers on scientiflo 
subject* were brought before the society. Prof. Mittag-Leffler, of 
Stockholm, explained the subject of a prize-essay, proposed by a 
committee appointed by the King of Sweden and consisting of 
a very general problem of celestial mechanics, Mr. Struve gave an m 
interesting account of hia firat experimenta with the new jo-inchi 
refractor at Fnlkoua, and declared himself highly satisfied with thefl 
2o2 I 
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optical and medianical qualities of the instrument. Prof. 
Newuvmb. who had been for some time in Pulkowa, fully confirmed 
his Btatementg. 

M. Tidseraud, of Faria, explained a new mode of treating the 
problem of the Earth's rotation. Following the lend giveu hy 
Prof. Gyld^Q in his theory of celestial motiona, he had retained 
in the Arat approximation aome of the more important terma 
arising from the perturbatire Forces, and had so obtained a more 
general solution. Dr. Steinbeil, of Muuich, spoke on an improved 
construction of the GialiJean telescope. He had auci'eeded in 
diminishinff considerably the spherical and chromatic aberrations 
and showed some specimens of what be had been able to do. The 
last speaker was I^oE. Spiirer, of Potadam, who discoursed on the 
elements of rotation of the Suji and the origin of solar spots, and 
advocated a theory of ascending and descending currents towards 
and from the Sun's surface. 

At the third and last session, on Saturday, August 22, after 
some votes on business of the society and new elections for part 
of the Council (all the members were re-elected and the Council 
will, as before, consist of Profs. Auwers, (Jylden, H. G, van de 
Sande Bakhuyzen, v. Oppolaer, Weiss, Hchiinfeld, Serdiger, and 
Bruns), the scientific proceedings continued. 

Prof. &ylden spoke on some researches in the domain of the 
asteroids made by Dr. Harzer. He has treated after Gvlden'a new 
methods the theory of Hecuba, a particularly interesting planetoid, 
iuaamuch aa ila mean motion is nearly commensurable with that 
of Jupiter, a circumstance that must necessarily vitiate the results 
of the ordinary methods of the variation of constants. Dr. Harzei 
baa alao made aome statistics on the asteroids in genera!, arranging 
them in order of their mean motions. The remarkable circumstance 
firat pointed out by Mr. Kirkwood and afterwarda investigated by 
Prof. Hornatein, that the series presents discontinuities at the 
regions of com mens urability of mean motion with that of Jupiter, 
was ahown anew with great elearnesa. 

Prof. Newcomb gave an interesting account of the present stat* 
of the great work he hae undertaken, viz. the reinvestigation of the 
planetary motions on an uniform plan. He is now chiefly occupied 
with the theories of the Sun, Mercury, Venus, and Mars, which are 
to be carried on aimultaneoualy. Much has already been done, as 
well in the way of calculating perturbations as in that of re-reducing 
the older obsen'ationa and comparing them with Leverrier's tables, 
but still a vast amount of work remains. A diacusaion with Prof. 
Gylden on the methoda of calculating perturbationa enaued. 
Prof, vau de Sande Bakhuyzen, of Leiden, spoke on bis recent 
researches on the planet Mara, based on tiie drawings of his surfaca 
made from the time of Huygens and Hooke untD now, and parti- 
cularly on those of Schroter, which were published recently by him. 
He finds for the period of rotation 24'' 37'° zz*'66 + o''oi3, '"i' 
at the aame time has rend-;red it probable that during the last 
i-entury some changes have occurred on the planet's surface. 
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Dr. Miiller, of Fotsdam, read a piiper on photo metrical metliods 
generally and on bis own receiit work in this hrancli of science, 
which gave rise to a diacusaioo on these metbode, in which several 
of the members took part, and which proved anew that, notwith- 
Btandiug tbe remarkable puhlicatioua of recent years, celestial 
photometry is a science still in its infancy. Of Dr. Miiller's own 
results, we may record here interesting ones of observationa on 
some of the brighter aet^roids. Pallas, for inatanee, showed clearly 
the influence of defect of illumination, which, in consequence of the 
great inclination of its orbit, may be considerable. 

Prof. Seeliger, of Munich, read a note on Lambert's law of the 
enussion of light and the reflection from illuminated surfaces ; he 
concluded that this law has no theoretical foundation and practi- 
cally does not hold good in any case. Tbe last speaker was Prof. 
"Weiss, who presented to the society a catalogue of stars wliich 
he had constructed from observationa made at Geneva by the 
former director Mr. Plantamour, between tbe years 1841 and 
1858. 

Af t-pr thanks had been voted to all who bad contributed towards 
rendering the sojourn at Geneva a very agreeable one, and in 
particular to M. Gautier, director of the observatory, the aesaion 
woa closed. 



The Spectroscope in the Alps. 
As holiday occupation this year in Switzerland, J decided on trying 
to make some contribution toward the solution oE the veied ques- 
tion of the origin of the A and B syst-ems of the solar spectrum. 
The place selected was Davos, as affording excellent quarters at 
an elevation of 5200 feet above sea-level, and with dry air and 
clear sky. The instruments taken out were :- — an automatic solar 
spectroscope, by Browning, of ten prisms dispersion ; a heHoatat 
and all necessary meteorological appliances ; and a 6-in. Calver 
equatoreal. During the period of observation, July 10 to 
August 24, the weather was very favourable; and the peculiar 
haziness which last year baffled the corona photographers upon the 
Siffel was on many of the days almost or entirely absent. Obser- 
Tations of the solar spectrum were taken for the most part at 
about noon, at a maximum solar altitude of from 55° to 65°, and, 
for contrast, not far from sunrise or sunset. By way of special 
training, the lower end of the spectrum had been made the subject 
of almost daily study for nany weeks previously, at an elevation 
of about 150 feet above the sea. 

On setting to work, with a high sun, under a beautifully blue 
flky, it was at once evident that the red had become much more 
difficult to get at, while the violet was rendered far easier ; and 
these conditions proved throughout to be directly proportional to 
the blueness of the sky. Likewise, the B system gave the impres- 
sion of being, for the solar altitude, less developed but moi 
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sharplj Jofined. Its liiiea appeared thinner, and indeed fewer. 
The BttBfbed band was paler, and the liues were not easy to make 
out. The A Bvstem was not aeceasible enough for any trustworthy 
observation. Sacb iirat impressiona of these fomiations, as seen 
in a high sun, were confirmed by all subsequent experience. In a 
low sun, say of 8° altitude, the difference was great indeed, espe- 
cially in the cle.ar air of early morning. The whole wonderful 
sequence of doublets in the E preliminary would then stand out 
with a precision 1 had nerer Reen equalled or approached, as also 
the lines in the attached band ; and in both cases with a, curious 
insistance, so to say, on showiug the clear red background between 
even the closest pairs. The well-known gap in the B system was 
at such times filled in with very delicate striation, and occasionally 
the entire space from A right up to the beginning of B preliminary 
would be seen crowded with distinct lines, free from all haze, the 
" little a " system, grandly developed, as clean and pure as the rest. 
The A preliminary would then also show plainly enough ; but the 
breaking up of these doublets was too much for my instrument. 
Such presentments of A and B appeared to be wholly independent 
of variation in the amount of water vapour in the air, which ranged 
from almost complete satui'ation to (July 29) only 34 per cent 
Tet it must be noted that among the mountains the values 
obtained by the hygrometer are apt to be moat illusory, unless for 
a very limited distance from the place of observation. This is 
especially the case at Davos, where lateral valleys, eacli headed by 
ft glacier, debouch upon the main depression. 

In due time I proceeded to try the efiect of increasing the height 
of the observing station by yet another 5000 feet; and, from the 
Fluela Hospice, made the ascent of the Sehwarzhorn, 10,335 ^^' 
above the sea. Kothing could be imagined more perfect than the 
atmospheric condition a of that day, July 24, the view extending 
from the Bernese Oberland to the Gross Glockner on the far side 
of the Austrian Tyrol, with every peak visible all round the hori- 
zon. A Swiss officer of Engineers ascended the same day with 
his men, to get some distant theodolite angles, and rendered most 
friendly assistance. He quite agreed with me that, on that day, 
no trace whatever was to be seen of the notorious " meteoric " 
haze of the last two years. The Sun stood sharp and dear upon 
a sheet of the most superb aznre, pure right up to the disk. J'our 
hours, from 10 a.m. to a p.m., were spent at the spectroscope, 
which I bad had fitted, before leaving England, with an arm 
carrying a 3-in. condensing lens in front of the slit, and with rack- 
screws for following the apparent motion, for better observation 
oE the Hun direct, the management of the light being all-important 
when near the limits of vision. Also I added a awing-shntter 
with a red glass, far enough from the slit to escape being broken 
by the heat. - But for this, which is due in principle to a sug- 
gestion of Professor Pia^zi Smyth, the chief work would have been 
most seriously hampered by the outstanding violet rays. I haTe 
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a red cap fitted thus to a pocket iaatrumeiit, and can safely J 

say that no one who has tried such an appliance upon a pocket- 

spectroseope will ever again consent to be without it, giving as it 

doas a spectrum right down to great A perfectly dofined. For the 

Qther end of the spectrum no suitable violot glass appears to bs J 

the trade ; but a blue shade will often decidedly improve 1 

The general view of the spectrum was very striking in several ' 
tespecta. In the first place, the colours were singularly vivid, with 
something of that peculiar brilliancy which will occasionally cha- 
racterize an Alpine rainbow. Then, again, the sharpness of the 
definition was notable, as though it bad become impossible for the 
observer to hesitate whether a line was visible or not. For 
instance, the great iron line below P, heretofore just separable and 
no more, now came out as a perfectly hard doublet with n streak 
of blue-green dividing the lines from top to bottom. Another 
feature, brought out to a surprising extent, was the contrast 
between the furred lines (if I may so call them) and the sliarp ones. 
Here, as in the last case, there was in the spectrum a willingmist, 
BO to say, which made the esamination of it a real luxury. The 
great magnesium group was a noble sight: with 6, broad and 
dense, much more furred than 4,, and this latter rather more so 
than &,, all contrasting with the perfect clearness of b and of the 
other lines adjacent. The only iron line which showed any furring 
was E, where it was tolerably plain. Hydrogen F appeared more 
thickly furred than 0, while " near Q " was just perceptibly. The 
D lines were of course haay enough, though not to the extent of 



In respect of these D lines, it may here be noted that no dif- 
ference between them in intensity could now be detected, though. 
D, was, as usual, the narrower of the two. I can nowhere find 
mention of the remarkable change which these two sodium lines 
undergo in a very low sun ; though, doubtless, matter of common 
observation. All semblance of companionship is lost ; D^ decidedly 
gaining in force, after the manner of telluric lines, and t), as deei- 
dediy failing. The strengthening might perhaps be ascribed to 
atmospheric sodium increasing the absorption ; but the etifeeble- 
ment is harder to account for, as also the selective process, in that 
the lines are conversely affected. At first it was natural to sup- 
pose that the apparent failure of the lower line was an effect of 
contrast, just as the sun-spot showed brown when Venus In transit 
came upou the disk. I therefore fitted a broken needle in the 
focus of a positive eyepiece, to serve aa an occultation-bar ; and 
the result of observing with it has been to force upon me the 
belief that D, really does darken inversely as the depth of the atmo- 
sphere. I have examined the other sodium pairs, at various solar 
allitudes, without finding in them any sign of these variations. The 
three pairs available for such purpose are well placed as regards light, 
and are easy to identify ; but in all cases these lines would appear J 
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to he «o complicated bv coiDcidences with the liaee of other metate, 
that nothing sbort of a very clear agreement of teetimonj amongBt 
tbem coald be held sufficient to establish anj certain conclusion. 

The chief interest, however, centred on B. The whole Bvsteni 
was now weakened down precisely as in the case of the u group 
in a, moderately high Ban. The attacbed band was pale, very pale, 
with barely a trace of strUtion. The upper edge, or B proper, 
appeared as a bar not nearly ao dark as C, and with that irreaoiute 
aspect wliicb an object puts on when upon the point of breaking 
up. The lines of the preliminary series were perfectly well defined, 
but very thin, and Gome of the lower onea seemed to have faded 
out. The light would not bear a high enough power for counting 
them with any degree of confidence. Great A was bold and alrong, 
but that is aJl 1 can say, the deep red defying all penetration with 
a narrow slit, in the intensely blue noonday sky. Not a line could 
be seen all the way from the upper edge of A to the beginning 
of the B preliminary, " little a " being merely indicated by a Bhght 
darkening. The slit was, however, for this observation, a wide 
one, though not too wide to separate the B series. 

The u group was practically gone. By setting the pointer for 
its known position I saw a line in the place of its upper edge ; bat 
whether a or KirchhofTs gold 1 cannot tell. 

In the D space, nothing was to be seen of the variable lines, 
except a very faint trace of the strong one between the nickel and 
1)^ ; the instrument showing five of these lines, besides the nickei, 
in low Bun and moderately damp air. The S group above I) was 
always plainly visible, appearing but little affected by the increased 
terrestrial altitude. Of its three component fasciculi, the lowest was 
weaker than the others, the which I note because it is this edge of 
the group that in a low sun is the darker. Higher than S I could 
see no sign of other of the Brew ster-G lad stone series. 

The violet end of the spectrum was beautifully developed. 
Every detail of the H space was displayed as though one were 
merely deahng with the lines about Q ; and above this the eye 
travelled on into regions which, in a refraction spectrum, seemed 
man'eliously remote. The illusion was sadly dispelled when the 
measures came to be plotted out upon a curve of wave-lengths, 
the ultimatum of distinct vision proving to be merely an iron line 
at A 3870 of Comu's map. The limiting cause was not want of 
light, but e:shau8tion of the refractive powers of flint glass. A 
quartz train under that sky would have showTi wonders indeed. 

As a weight teat, instrumental and observational, I maymentjoo 
that three independent measures, taken from different datum lines 
in the H space, without the smallest idea how far they might 
agree, and not reduced until a few days tat^'r, gave respectively 
357-5, 3S8'o, and 359'o micrometer units aa the distance of the 
ultimate line above H^. It will be rightly inferred that I was 
obstTving at ease, local circuui stances lending themaelves singularly 
« ell to that desirable end. Indeed, for long sustained work at an 
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eyepiet-e, bodily comfort is of sut'b iraportauce In accuracy of I 
observation, that rflasonable proinsion for it in the way of rugs Ac, 1 
should never be neglected, 1 

At noon, solar radiation in vnnu) was 6-]°-^ as against 58°'5 at 1 
the same time at Davos ; shade temperature was 42"'3 as agaJnat I 
yi^'S — all I'ahrenheit. The percentage of humidity was 52 aa | 
against 34 at the tower level. The hygrometer readings were I 
doubtless afiect^d by evaporation from the glacier below us. At 1 
11.25 A.H. there was as much as 74 per cent, of vater vapour, I 
though tbe disturbance was of short duration, and probably of 1 
very limited range. With such surroundings, the evidence of I 
the water lines in the D space is more to be relied upon than 1 
it of any hygrometer, provided it can be got at ; and from 1 
lat has been already said concerning those lines, it would seem 
it the air on this day was most particularly dry. The thermo- 
iters, except the solar radiation, which was lashed to an alpen- 
stock, were behind a Glaisher screen, for the construction whereof 
suitable material had been taken up. They gave the maitmum of 
radiation precisely at noon, though al) the readings rose a few 
degrees auhaequently. Barometer, corrected for temperature and 
reduced to sea-level, was 30*374 inches. 

In addition to the observations on the Schwarzhom, the groups 
ere examined on other davs at several intermediate 
Jjeighta— as the Kupfenfluh, S66S ft. ;' ibe Flyela Pass, 7838 ft. ; 
tiie Strela Pass, 7800 ft., twice; the Schatialp, 6400 ft., three 
itimes ; Sertig Dcirfli, 6103 ft., &c., &c. AJso, for lower levels, at 
Chur, 1919 ft., and at Land^uart, 1739 ; as likewise, afterwards, 
in the neighbourhood of Brunnen, on the Lake of Lucerne, and 
then upon the Eigi. The testimony was perfectly harmonious 
throughout, to the purport that the B group is of similar nature 
to the a group ; that is to say, that it is not solar at all, nor in 
any way of cosmical origin, but is a true atmospheric sequence, 
developed in direct proportion to the density of the air, and inde- 
pendently of the amount of water vapour in suspension. 

Moreover, the analogies between the A, B, and a groups are 
Buch as to suggest a close relationship. In every case we have a 
maieta with two principal members, separated by a bold gap. 
The upper member is a fasciculus of lines for the most part, if not 
entirely, in doublets more and more densely packed as the «'ave- 
length decreases, and ejiding abruptly in a well-defined edge, 
invariable in position, always the most conspicuous feature of the 
whole group, and the last to fade or disappear. The lower mem- 
jence of much wider doublets, indefinite below, and, 
A and B, very remarkably terminated above by one single line. 
11 the three groups gain together aud lose together in intensity 
id general development, accoi"ding to the length of air-path 
traversed by the light. These things considered, there is t 
little to be said for the surmise that in A, B, aud a we liave three's 
bands of a so-ualled channelled spectrum, seen superposed upooV 
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the solar apectrum proper. And, further, just as among the more 
sharply defined bands in such a spectrum we occasionally see other 
bands bearing to them a merely general resemblance, so in this 
ease we have in the " little a " group the rudiments of a ayetera 
thne related, with its dark upper member and lighter lower one 
and gap intervening. And possibly, too, there is in the behaviour 
o£ the D system enough to plead some excuse for an observer who 
should find his thoughts wandering in this direction whUe studying 
its developments already mentioned. As the upper Line gathers 
greatness, and an attached band aocrues, the eye glances across the 
clearer space below the nickel at the doublets crowding op on the 
other side oE the gap, and the imagination is apt to become unruly. 
Yet the student ot the solar spectrum should, of all men, least 
need to be reminded that " Dry light is best." 

What we now seem to want is a series of observations of the 
lower end of the spectrum at sunrise and sunset, at maximum 
atmospheric pressure, and preferably in winter, in extreme cold, 
in an air as dry as may be, to get rid of the aqueous lines. It is 
far from impossible that a fourth member of this series may thus 
be detected, bearing the same relation to a that a bears to B in its 
turn ; nor may any one venture to say that the day will nev^ come 
when the places of such bands may be computed at the desk with 
as much certainty as the spacing of the frets upon a violin. 

In the pleasant holiday work above detailed, I have found the 
otmost help from the truly classical studies of certain portions of 
the solar spectrum set forth in the ' Madeira Spectroscopic ' of 
Prof. Piazzi Smj'th, a copy of which I owe to the courtesy of that 
distinguished observer. likewise much assistance has been derived 
from the maps and tables in the new and excellent ' Lebrbuch der 
Spektralanalyse ' of Prof. Kayser, now of Hanover. It is but 
right also that I should gratefully acknowledge the enlightened 
cooperation of the proprietor of the Hotel Belvedere at Davos, 
Herr J. C. Coester, who hiraaelf possesses a series of thermo- 
meters of the highest excellence, together with a singularly fine 
standard barometer, all Kew tested, and who keeps their daily 
record with an accuracy which leaves nothing to be desired. 
CQeveaon, October 1B85. Stephew H. Saxbt. 



Astronomical Notes. 
Comet Bbooks (1885 6). — This comet, discovered by IVIr. W. B. 
Brooks, of Phelps, N. Y., on Aug. 31, is, telescopically, quite a 
large body with very gradual brightening towards the centre. 
Observations were prevented by clouds until the evening of Sept. 
4th, when it was picked up and lost almost immediately by clouds. 
A clear sky on the 8th of Wept, permitted observations and the 
comet was again esainioed and its place, relative to two stars, was 
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obtained. The comet was large and quite briglifc and ■ 
gradunily brighter to^va^da the middle. On 8ept. toth 
tnmait oi the comet over a etar waa observed. Un this date ] 
frequent]j suapected a minute nucleus, and the densest part ol' tbi 
comet was observed to be to the north o£ the centre. 
The following is the position observed □□ !Sept. 8th 

Naahville Comet's No. Comet's No. 

M.T., 1885. appt. a. conips. appt. S. 

31-9I 4 +39° iy'i6"-j 



Sept. gig''ii'° 32- 
Sept. g S 8 31 



/ Observed witli 



.6 32 -6} ^ 



, /Meano 18850: 

'■iMi-an^ 1885-0: 

J Mean o iSSso: 

\MeanJ iSSj't): 



+39 '9 »: 
on Stars. 



Ohaerved with I 



Redii, +o"i9. 
4t"-7 ; Kfldu. +8"-o6. 
Eodn. +0*19. 
39" 19 ig' '^ ; Kodn. +S"6o. 
Comet north of a i' 3S"'4fi. 
Ooiuet Boiitb ol A o' o""05. 



+ 390 17' 4t 
14I. i5« 4-3 



Both stars observed at same observation b with comet, an^ 
therefore the pasitions refer to tbe same epoch = 8' 8^ 8™ 33*3 
Nashville M. T. The observationa made with King Micromet 
on 6-in. Cook Eqtiatoreal. Lat. +36° 8' 58"; Long. +0'' 3^ 
from Washington. 

Tbansit of Comet Beookb (18856) ovee aBbiqht8t&k. — 
Upon examining this comet on the evening of Sept. 10th it was 
aeea that the nebulosity would almost, if not centraJly, occult a 

u" of probably the ninth magnitude. 

Besides the star near the comet, there were two other stara in 
tbe field, one of which, aome 20" n.p. the first-mejitioned star, was 
almost if not exactly equal to it in magnitude and would therefore 
serve as an admirable standard for comparisons of the light of the 
star during occultation. 1 will call the ataudard star a and the 
occulted stor b. Before the eneroachmeot of the comet upon 6 
we can tali6a=6. At 7" 52"° (Nashville mean time) the comet waa 
about 2' s. p. the star. Ac 8'' 6'" the atjir was considerably involved 
in the body of the comet. At S'' 25" 1 thought 6 was ali^tiy dimmer 
tlum a ; it was now deeply involved in the comet. 8'' 28° b was 
certainly diminished in brightness and waa less than a. S*" 36" 
tbe comet was due south of b, power 120 : the star was dim, and 
probably the true conjunction occurred a minute earlier. At 8'' 48"" 
ti)e eomef 8 centre had passed somewhat to the s. f. of b, which was 
Blill involved and, I thought, less bright than before immersion ; I 
felt certain it was less than a. The brightest part of comet was 
north of the centre ; the star at nearest approach was a few seconds 
north of the comet's centre aod therefore passed through the densest 
part of the nebulosity. The light of 6 remained steady throughout 
the occultation ; the star-like form was retained without any per- 
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TTte Greenmch System 0/ Sympathetic Ciockt and tie 
Distribution <if Ttme-tiffnats. 
It ia proposed in this paper to gire a full account of tbe instru- 
Bipnti &na methods employed at Greenwich to iis<¥rtaiii the mcHi 
tinie. to have this time exhibited on the various dials throughout 
the Obsercatory, and finailv for its public distribation. The 
interval bettreen two successive transits of the Sun orer tbe same 
meridian is the tolar day, which day varies in length, first by 
reason oF the unequal apparent motion of the San in tbe ecliptic, 
and secondly by the non-cointndence of the ecliptic with tbe equa- 
tor. A st^dard measure of time must of necessity be constant, 
and bence arose the adoption of an imaginary Sun, moving uni- 
formly in tbe equator with tbe troe Sun's mean motion. The 
interval between two succesaiTe transits of this mean Sun is the 
mtan tolar day. At the instant of traDsit of this Hctitioas San, a 
clock r^;ulat«d to mean solar time ■ ought to show o"" o" o'. 

In practice, at least in fixed observatories, tbe Sun is not used 
in time-determinations, except on rare occasions. The tables for 
the Sun being less accurate than star-tables, the transits of certain 
stars are observed for this purpose. These stars have been regu- 
larly observed for upuarda of 100 years, and their places are 
therefore accuralely known. The Greenwich clock-star list com- 
prises some 210 Huch stars. The interval between two auceessive 
transits of tbe First Point of Aries over the same meridian is the 
ndereal day. A clock regulated to sidereal time ought to show 
o*" o" o' when the vernal equinox is on the meridian. Now the 
Bight Ascension of a Star is its hour angle from the First Point 
of Aries, and therefore the time shown by a sidereal clock, when 
a certain star is on the meridian, ought to be the right ascension 
of that. star. The difference is the errar of tbe sidereal clock 
Knowing now tbe true sidereal time, the corresponding mean 
time can be computed, and thus the error of ike meaii-time dode 
obtained. 

Before following up the actual process, it may be well to de- 
scribe the principal instruments used. The standard mlertal chdc 
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being the soul of the whole system, and having some interesting 
features in its construction, claims something more than a brief 
notice. The designs for the clock were prepared by Messrs. B. 
Dent & Co., in conformity with a specification of Sir G-. B. Airy, 
for the adoption of certain new features in respect to — ist, the 
escapement ; 2nd, means for alteiing compensation without stop- 
ping the clock ; 3rd, means for altering the clock-rate without 
stopping it. 

The Escapement, invented by Sir G-. B. Airy some 40 years pre- 
viously, is a detached escapement, i, e, the pendulum is absolutely 
free from aU connection with the clock-train, except at the time 
of unlockiDg and receiving the impulse. Being really an applica- 
tion to a clock of the chronometer escapement, the seconds hand 
moves forward at every alternate oscillation. Some clocks with 
short pendulums had been made with this escapement before this 
time (1868), but none with a seconds pendulum. 



Fig. I. 
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The contrivance for effecting a correction of any outstanding 
error in the zinc and steel compensation pendulum may be de- 
scribed as follows : — A compensation-bar (w, fig. i ) similar to the 
rim of an ordinary chronometer-balance, but straight at mean 
temperature, is so adjusted on the axis of the pallets (which theo- 
retically form part of the pendulum) that it may be placed in any 
position, vertical, horizontal, or at any intermediate angle. This 
laminated bar carries equal weights (w) at its ends. Any increase 
or diminution of the normal temperature causes the bar to bend and 
assume the form of a bow, and at the same time gives a motion to 
the weights, as in E and D. The effect of this motion varies directly 
as the position of the bar. If the bar is vertical, as in figure, the 
effect is nil, for owiug to the centre of motion of the bar coinci- 
ding with the centre of its length, the motion of the weights does 
not affect the centre of oscillation of the pendulum. The maxi- 
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To slt«r the nte irithofd «tappiigthe pcadalaB,ksi 
(*) (■bout I OE.) is DMile to alidr Dp and dovn oa the cmtdi, b b 
ag. t, by meuia of a acrew (Jt) which liTTirinafeg in a miDed head 
(<). Thw milled head letng at the amtre of motioa of tiu cnitdi, 
It can be turned without cuaiag distailaiMe. An index and 
dirision on the intlled bead gjre the Baemna of notitig the exact 
diatonce the weight ii moved. 

It was originallr intended to have a momrial pendolom, bat 
owing to the excellent performance of Messrs. E. Deat &, Co.'a 
new zinc and steel pendalants. aa fitted to the Tiansit of Tenos 
cloclu, it was decided to apply a similar pendalom to the standard. 
These pendulums are better fitted for travelling than mercurial 
pendulums, and the bob being suspended at its centre of graritj 
instead of at its top or bottom, its action on the compensation is 
annulled. The results have proved the wisdom of this change. 

The clock wae brought into use early in 1871, and its rates were 
extremely good, although subject to small variations clearly trace- 
able to fluctuations in the density of the atmosphere. Sir George 
Airy devised a means for compensating tbis barometric inequality 
which ia deserving of notice. The principle is the same aa that 
daily made use of in adjusting the mean solar clock, and det ised 
some years previously by Sir George (see ' Mean Solar Clock'). 
Two W-mafinetB are fastened vertically to the pendulum-bob, 
/in fig. I, one in front, the other behind it. About 4 inches 
below these is a horBcahoe magnet, e. The poles of the three 
magnets are so iirranged that there is attraction between the 
pendulum magnets anu the horseshoe below. Now it is obvious 
that if the horseshoe were a, fixture, the efiect would be constant, 
except for Buch fluctuations as are caused by t'ariation in magnetic 
intensity. But it is movable, being carried on ODe end of a lever, 
e, whose other end is attached to an iron float, 6, in a syphon baro- 
meter placed in the clock-case. The weight, h, is a counterpoise 
for the magnet, e. As therefore the level of the mercury vftriea 
according to the change of atmospheric pressure, so does the dis- 
tance between the horseshoe magnet and the msgnets on the 
pendulum-bob. The attractive force on the latter being vertically 
downwards, the effect is to assist gravity. With a low barometer 
the pendulum gained on its rate ; this is counteracted by the mag- 
nets being more separated. The contrivance seems to have acted 
satisfactorily, and has been adopted in several foreign observatories. 
Originally the electric circuit iu connection with the sidereal 
standard was closed every second by the pendulum, but it was 
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found to cause fluctnatioD ia the clock's rate, and the contact is 
now made by the clock-train. The mby pin, e, on the crutch waa 
used for lifting the apnngs into contact. At each beat (which, as 
we have aeea above, is every alternate second) a wheel of 30 teeth 
on the arbor of the seconds hand closes a galvanic circuit (fis. z) 
and BO drives the sidereal relay B on the Superintendent's de^ ia 
the lower computing room. This ctmtact is made when the 
pendulum is quite free from the train after the impulse has been 
given. The inconveniences arising from the use of the alternate 
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second beat have been found to be more than balanced by the 
steady rate of the clock. The current employed should be a weak 
one, so as to cause as little corrosion as possible in the contacts. 
Another circuit is closed by the clock at the o second every minute, 
and deflects the needle of the galvanometer Q- near the sidereal 
chronometer A. By means of this it is ascertained that the latter 
shows the same second as the standard. This completes the work 
done by the 8.8. directly. The sidereal relay E, by closing three 
pair of springs, performs the remaining work. These springs a, b, 
and e are shown in fig. z. 

a doses a circuit in connection with the chronograph C. 

b completes the circuit for controlling a chronometer on the 



the tapper T, and the lo-iuch clock I ; the two latter beiug 
in the S.E. dome. 
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308 Greenwich Sympaihtlic Clocks and [No. VSA. 

The Chroiim/rdjih consists ot a bntss cvlinder suspeuded by its 
nxis oa frii^tion rollers, and kept revolviog by a clock-work 
governed by a conical pendulum. The motive power is a weight, 
A spindle in the clock-train also gives motion to two screws, 
pan^el to the whole length of the cylinder. By this motion a 
irauie carrying two electro- inagoetB is made to travel along the 
cylinder, at the rate of -^ inch in two sidereal minutes. To each 
magnet is attached a lever with an smiature on one end, a pricker 
on the other, so that, when on electric current passes through the 
coil, the magnet pulls the armatuie, and thus causing the pricker 
to make a puncture on a sheet of paper folded tightly round the 
barrel, Oue magnet receives a current every alternate second 
frou) the sidereal relay fi, making the pricker record a continuous 
spiral of puucturea two seconds apart. Through the other magnet 
a current is made to pass by the observer each time a star transits 
one of the vertical wireB in the transit telesiiope ; a corre- 
spondiug puncture is made on the paper. Thna there are two 
sets of punctures, one recording the transits, the other regis- 
tering the beats of the Sidereal (Standard Clock. To obtain 
absolute sidereal standard times, signals are sent from the clock 
Hardy, whose error on the S.8, is known. The cylinder revolves 
once in two sidereal minutes ; the distance between the clock-taps 

The Mean Solar Clock ia by Shepherd, and is essentially a 
galvanic clock. The motive power is derived as follows ; — When 
the pendulum p, fig. z, swings to the right it closes a galvanic 
circuit passing through the coils of two electro-magnets (not 
shown in the fig.), causing them to attract an armature on one end 
of a lever, nhich in turn lifts another smaller lever with a weight 
attached ; a small detent holds this weighted lever until the pen- 
dulum, in swinging to the left, hfta the det«nt and allows the 
weight to fall and impinge on the pendulum. An impulse ia 
therefore given to the pendulum each time it swings to the left, 
i. e. at each double vibration. When the pendulum la once set in 
motion, these impulses are sufficient to maintain it. The mean 
solar circuits are shown in fig, a. Two batteries r and I are 
used, r being worked when the pendulum swings to the right, and 
1 when the pendulum swings to the left, making contact at d. 
These batteries are thus used every alternate second, and it will 
be seen from the arrangement of the plates that the two currents 
are of different character. The form of battery found most useful 
ia that known as the Walker, consisting of one fiuid, dilute sul- 
phuric acid, and two plates, one zinc, the other graphite. The 
mechanism of the clocks is the same in all ; a permanent bar- 
m^net is poised on an asis and made to oscillate, in consequence 
of its ends being alternately attracte<l by electro ■magnets placed 
below, one set being in the right, the other in the left clock circuit. 
This oscillating movement is converted into a rolary motion by the 
action of anchor-pallets on a toothed wheel fised to the arbor of 



. hand, this latter being conuet-ted w-ith the minute and 
hour hands by a proper train ot wheels. 

These clocks controlled by the one pendulum are : 

M.S. Dial of the mean solar clock immediately above the 

pendulum. J^l 

P. Public clock near the gate. ^| 

H. Clock in the hall of the Aatronomer Koyal's house. ^| 

L.C. Lower computing roora clock. ^| 

U.C. Upper computing room dock, 

C.B. Chronometer room clock used for rating the chrono- 
meters for the Koyal Navy. 
U. Is the seconds relay used to drive the small mean-time 
chronometer B on' the desk of tlie Superintendent o£ the 
Time Department, and near A the sidereal chronometer. 
The circuit for Bis shown by the dotted lines. 
The circuit is split at /and _7, in order to minimize the effect of 
a Eailure in the wires. 

Imagine now that the pendiUum swings to the right, and makes 
contact at e, the current may be considered as passing in the 
direction r, «, /, -g, g, r. The neit second contact is made at rf, 

and the current passes I, d, f, -5, tj, I. Thus a current passes 
through one or other of the sets of coils every second, causing all 
the clocks to beat in unison with M.S. The needle of the galva^ 
nometer N, in connection with M.S., is made to defiecfc at the o' 
of every minute, and thus enabling the second of B to be checked/ 
There are two adjustments of the mean solar pendulum : — 

1. Adjustment of rate. 

2. Correction of error. 
The first is secured by means of a magnet, M (fig. 2), attached 

to the pendulum, and swinging under a bundle of soft irou \i 
fixed to the clock-case. Moving the wires nearer the magnrfj 
causes the pendulum to gain oa its rate, and vice versd. 7" 
clock's error is corrected as follows: — Vis a coil in a gala 
circuit, and so placed that the N pole of the small magnet A 
referred, to above, passes over the hollow core. On the Superin-T 
tendent's desk is a commutator, by means of which alternate ci 
rents can he made to pass through the coil. Thus suppose the 
handle (fig. z), turned to A, the upper end of the coil becomes a 
8. pole, and attracts the N. pole of the magnet M, and causes the 
pendulum to accelerate ; it, in fact, assists the action o£ gravity. 
Turning the handle to it causes a retardation. The strength of 
the battery is arranged to allow a correction of about -^ second 
to be made in one minute. A too rapid change might cause the 
sympathetic clocks to break away from control. T. Lewis. 

[To be eontiuued.] 
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Tftc Story of the Heaveru*. 

Ovs first feeling on meeting yet another popular work on astro- 
nomy, and that 551 pages in length, was one of dismay ratber 
than welcome. What could there be said that had not been said, 
ind well said, before ? 

It must be frankly ronfessed that Dr. Ball sood overcame tbia 
our not unnatural prejudice. Every page of his book shows the 
style and mi^thod ot an expcrieDced writer and lecturer ; in not a 
few instances Dr. Boll has seen his way to improve on the methods 
of bia predecessors, or, failing that, has at least succeeded in putting 
old truths into language that reads easily and fresh. Not only are 
points made clear whicl# are too frequently left obscure or mis- 
stated, but in several cases information is given that even our best 
writers have omitted. How many readers, for instance, will learn 
here for the first time that meteorites are not always, nor even 
usually, composed entirely of iron? 

It must be perteelly understood, as, indeed, the title would sug- 
gest, that Dr. Boll has not been writing here for the advanced 
student, but for the beginner, or the general reader ; and his pur- 
pose, which is for the most part admirably carried out, is to supplr 
a popular account of the various members of the sotar system, and 
of the leading facts of the stellar universe, and at the same time to 
eipliun in simple language, without the aid of mathematics, as 
many of the more difficult points of astronomy as seem to lend 
themselves to such treatment. Parlieiilar attention is also paid to 
the revelations of the spectroscope, and the theories of comets and 
meteorites. 

It would be impossible for ns, in our scanty space, to notice 
seriatim the different portions of the book ; but two call for at 
least a passing mention, as they deal with subjects which Dr. Ball 
has made specially his own. These are Chapters XXT. and 
XXVII. ( the former of these dealing with the Distances of the 
Stars, the latter with the Tides. Chap. XXI. commences with 
describing Herschel's method of Soundings and the principle upon 
which he worked. (It siiould have been pointed out, however, 
that Herschel's original hypothesis was detective, and was rect^- 
nized by himself to be such in later years.) Annual FaraHax is 
next explained, and the labours of Bessel and Strnve referred to. 
The extreme minuteness of the apparent displacements of star is 
next insisted on, and the wonderful star Groombridge 1830, with 
its velocity of 200 miles a second, is discussed at some length. 
Lastly, the discovery of the motion of the solar system through 
space is dwelt upon, though hero again a word of caution might 
have fitly been dropped as to the trustworthiness of our pre- 
sent results. The chapter on the Tides is one of the most 



London ; CnaaeU & Co. 



d 



5.] 



Liverpool Astronomical Society. 



37J; 



I 



itereatiug in the entire book. Dr. Ball traces the varioua 
the proceBs by which he believes the Earth and Moon have 
ived at their present relations to each other, from the time 

hen the Moon was first separated from the Earth and revolved 
md her at a very short distance. Dr. Ball's views have not 
iped criticism ; but the attractive and interesting manner in 
which he has here set them forth cannot be denied. 

The book is well illustrated ; the 1 6 plates, though nearly all are 
now well known, are amongst our best astronomical illustrations. 
The woodcuts are most of them new, and are clear and well 
Biecuted. The series oE diagrams for teaching the positions of 
the principal constellations deserve especial commendation. The 
diagram showing the position of the spot-zones is inaecuratfl. Spots 
of smaller latitude than to° are quite common, and in the years 
immediately preceding the sun-spot minimum the majarity of spots 
lie on a narrow equatoreal belt, few attaining so high a latitude 
as lo". The diagram of the Transit of Venus on p. 153 is not to 
scale ; but on the whole the woodcuts are perfectly correct. The 
type is clear, the paper good ; and the only drawback is the folding, 
which, BO far as our volume at least is concerned, is carelessly 
done. E. W. Maukbeh. 



The Liverpool Astronomical Society. 
The Opening Meeting of the Session 1S85-86 was held on 
Tuesday, Oct. 13, 1885, in the Association HaU, Mount Pleasant, 
Mr. Isaac Roberta, F.B.A.S., K.G.S., President, in the Chair. 
There was a good attendance. Among those present were Messrs. 
E. C. Johnson, F.E.A.M., W. H. Sharp, H. Thomas, and J. W. 
Appleton, F.E.A.8. (Hon. Sec.) ; besides Mr. W. H. Knlay, B.A., 
F^A.S., of the Eoyal Observatory, Cape of Good Hope, who is on 
a visit to this country. 

In hia opening remarks the President said that the Society 
during the last two years had been very successful ; the number 
of Members now exceeded zoo, many of whom were non-reaident 
in Liverpool. The Society included many bard and careful 
workers in Astronomy, and they might congratulate themselves 
that the Society was now well known thoughout the world. 

In the course of hia address he said that one of the chief astro- 
nomical events of the year was the appearance of a star in the nucleua 
of the nebula in Andromeda, and that on Sept. 3, immediately 
after receiving the Dun-Echt tiri-ular, he examined the nebula 
with hia 7-tnch refractor by Cooke, and photographed it with his 
30-inch reflector by Grubb. The refractor showed the star-like 
nucleus very clearly and abarp. A Maclean spectroscope showed 
■" e well-knonn dull continuous spectrum without any bright lines. 

Beven photographs were taken on Sept. 3, with exposures of 
four, eight, sixteen, thirty-t'^o, and sixty respectively, 
2d 2 
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No tmce of the oebuln w&s to be seen on the plate which was 
exposed for one minute. On the plate which was exposed for two 
mmutes about twenty stare appeared, but the nebula was uncertain. 
On that exposed for four minutea 37 stara were seen, and the centre 
of the nebula appeared like one of them, with a faint shadiug sur- 
rounding it. On the plate exposed for 16 minutes the stur and 
nucleus were clearly shown, and they were «oi eoiiteident. On those 
exposed for 32 and 60 minutes respectively, the star and nucleus 
were very clearly shown. On the 60-minute plate about 53 stars 
could be traced withinacjrcleof 40'of arc in diameter with the Nova 
star as the centre. The whole nebula could be traced only to about 
3' of arc in diameter, and was a neariy circular pati-h of light with 
an undefined boundary, the star being a little distance (about its 
own apparent diameter) to the soutb-weat side of the nucleus. 

Eleven photographs of the nebula had been taken between 
Sept. 3 and 30, and they all confirmed the description here given. 

The drawings of this nebula by Argelauder, by Bond, by Mr. 
Espin (late President), and by Mr. Common differed from each 
other, (They were drawn on the blackboard to a uniform scale so 
that they could he compared.) 

Argelonder's resembled some of the well-known forms of Diato- 
macete, and had a longitudinal diameter of about 50' and transverse 
diameter of 15'. Bond's had a different form with promiiieut 
dark and white markdoga, the extreme length being 120' and the 
breadth go'. 

Mr. Espin's di-awing was given in Inst aession's Journal of this 
Society, page 86, and resembled Argelander's escept that it waa 
nearly straight on its north-western aide. The length of the 
nebula wa 65 and o' in breadth. Mr. Espin stated that this 
drawing wa nade f om three phott^^phs which he took with a 
camera and 1 na of (he understood) 4^ inches aperture, and 
exposure of 60 n nut , 

Mr, C m no on tl e lat of this month published in ' Nature ' a 
drawing f 1 n buJa which he took with his 3-feet reflector on 
Aug, 16 la t yea The nebula appeared as a slightly oval patch 
of light, 4' 35" in length, by 3' zo' in breadth, and the drawing 
corresponded well with his ovin (Mr, Eoberts') photographs. 

That drawings made by eye obserTations of nebulas differed widely 
from each other there was ample experience, but that jihotoj/mphs 
should bring about a similar state of bewilderment nas quite a new 
and disappointing experience. It had been expected that all photj> 
graphs would consistently show more or less of the details of a nebula 
according to the conditions of the atmosphere, the aensitiveneaa of 
the platea, the time of exposure, the focussing of the instroment, 
the development of the image, Ac., but siich differences as were here 
exhibited had not been anticipated. In order to account for them 
it must be assumed, Jirsthj, that a photographic lens of 4J inches 
aperture was better as a photographing instrument than either a 
20-inch or ft 3-feet reflector ; but his (Mr. Roberts') experience, after 
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Uniwiy esperimenta with lenses varying between | inch and 5 inches ] 
aperture, was that they clid not photograph bo many stars under 
equal conditions as the 20-inch reflector. Mr. Espiii's drawing 
also proved rhis fact, for withiu a circle of 40' diameter, described 
from a point near the nucleus as a centre, he showed 
drawing 14 stars. The 20-inch reflector showed 53 stars within, J 
the same limit, whilst Mr. Couimou's 3-fe6t reflector showed i24.f 
stars without a magaifier. Secomlly, it must be assumed that the | 
Jiebula had changed between Sept. 17, 1884, and Sept, 3, 

Common's photograph was taken on Aug. 16, 1884., and 1 
Boberts's photographs were taken between ISept. 3 and 30 this 1 
with the exception of the new star in the nucleus, they I 
very similar, and did not indicate a shorteuing of the nebulk I 
from 65' as Mr. Espiu showed it, to 4' 35" as Mr. Common's and \ 
as Mr. Boberts's photographs stion-ed it. 

If Mr. Espin had not misiaterprel«d his photograplis 
changes were ol: a startling character, and the questions involved I 
were of great importance to astronomers. His photographs ought 1 
to be submitted to some competent person, in order to conSrm his ' 
drawings and obsen'ationa as given in the Society's Journal 
lf last session, aud if an error had been committed it was essential 
it it should be corrected, 

Mr. W. H. St, Q, Gage also contributed a paper on the 
subject, ably arguing that the new star was in the nebi;' 
. The following are the conclusions at which he arrived ; — 
That it was highly probable — nay, almost certain — that the 
'ova was in the nebula. 

If optical effect was of any value, that it v/asfar down in the ] 
nebula. 

3. That it was 1' preceding the present nucleus, aad slightly I 
south of it. 

4. That its colour was bright orange, though its variation was 
probable, 

5. As regarded the nebula itself, that its nucleus had brightened, 
and that the whole object was brighter than formerly (Mr. Gage had 
rated it at about 5^ magnitude star by naked eye on Oct. 3). 

6. That a great change had taken place in the nebula, the exact 
nature of which is uncertain, and that the so-called "star" 
differed in many essential respects from other objects generally 
called by that name. 

Mr. B. C. Johnson remarked that the nebula was singularly 
non-actinic, and urged the necessity that its shape and siae be 
:actly ascertained, for if it changed so much as had been supposed, 
'mportant questions were suggested respecting it. 
Finlay gave an interesting account of the photographic 
■ts of the sky that they were taking at the Cape of Good 
This idea had been taken up in Paris, as weU as by the 
They used at the Cape a 6-iuch lens with s-feet focal 
but had ordered a 9-inch lens which would soon be ready. 
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Tbe vhnle Sout^heru llt^mispbere would be diTided into siity 
equares, eacb oue overl&pping suotber adjoining it. Two plates 
were taken of each picture, so as to avoid aa; mistake. It was 
expected that the work would take Crom three to four years, and 
would comprise looo pictures. The length of exposure was one 
hour. So far the work hod been very successful, the images 
being very good and round, nnd the doubles very clear in a magoi* 
Eyiug-glass ; but the work of measunng had not yet been begun. 
The electric light hod been used for the microscopes. 

A paper by Mr. Rand Capron on " Celestial Photography " was 
read, one by Mr. Fleming giving a short account of a lunar halo 

and paraaelenEB risible at Kirkwa 

valuaole papers were contributed. 



CORRESPONDENCE. 

To tit Editors of ' The Ohservatorg.' 
Slaiemen/t and Reatateinenlg concerning Jovian Markings. 
Gentlemes, — 

So long a time muBt elapse before my note can appear, that 
my impulse on reading Mr. Denning's communication (' Obser- 
vatory,' No. loi) was to say nothing more on Jovian phenomena; 
but 1 find myself quite unwilling to remain subject to some mis- 
apprehenslonB which his notice of niy former communications may 

I. In view of the very fine seeing on May 8 and lo, it does 
indeed seem strange that I did not see " the faint narrow belt 
abruptly bent down" to the Bed Spot — "the narrow and very 
definite vein of dark matter crossing the white zooe outlying the 
epot," which Mr, Denning says he saw on May 9. Surely the 
size of our objective is not so great as to make it liable to the 
faults ascribed to large insb'utuents, such as tbe great telescopes 
at Chicago, Princeton, and Washington. Possibly if I had 
examined Jupiter on July g, I should have seen this long-sought 
marking. Or does it imply too great credulity to think the phe- 
nomenon may be variable ? I propose, when opportunity again 
occurs, to keep watch for this phenomenon ; and when I see it, 
I shall not be sl;jw to acknowledge it. 

z. I am not willing that the sketch accompanying my commu- 
nication (' Obaerratory,' No. 100) should be taken as a. full reprt- 
sentation of the various minute details seen at the date on the dish 
of Jupiter. I did not suppose any one would so regard it. That 
sketch had one main object — to show tbe Eed Spot and its imme- 
diate environment. Only the main features of the planet were 
expected to be shown, in addition. It is uot fair, then, to con- 
clude that 1 have not seen the darkened following end of the siKit, 
nor the longitudinal division of the belt, on the simple showing of a 
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hasty Bketch, made Iot a special purpose by another hand. Still Jess 
is it right to infer, from thia supposed failure, my inability to see 
the faint belt " abruptly bent.'' I have myself noted severa] 
delaila about the Bed Spot, of which, as yet, I have seen no notice ; 
but from this I do not feel at liberty to conclude that no one but 
myself has seen them. 

3. The remark in my communication about the proper motion 
of the Bed Spot was incitienlal. I do not hold it ns ajiiml article 
of scientific taitb. But as Sir. Denning asks if my opinion ia 
founded on a statement quoted from the ' Observatory ' for 
January 1879, I answer, at once, it ie not. Wishing lo controvert 
the opinions of no one, 1 will simply say the opinion schema to me 
not unreasoiitibh from the following considerations : — 

(1) The evident agitalion of the planet's surface about that time 
implies il physical cauae adequate to so unexpected a result. 

(z) The great difficuUy, or rather impossibility, of reconciling 
the early observations in the absence of.j)raj»er, or at least 
irregular motion. 

(3) Afl sho^vn (' Observatory,' No. 30), I examined Jupiter very 
frequently in the latter purt of 1878, when, to correspond 
with previous obaervations, the spot should have beeu visible, 
and sometimes near the centre of the disk. From the testi- 
mony of Messrs. Dennett, Trouvelot, and Siest<;n, I am 
assured It wus not invisihk. Atmospheric conditions do not 
account for myfailnre to see it. Propermotion or irregularity 
of motion seems to me to offer the beat explanation. 

4. 1 am unwilling that Mr. Denning or any one else should 
construe the quotation made from ' Observatory,' No. 21, as calling 
in question the reality of the proper motion of the white spots 
relatively to the Bed Spot, On the contrary, 1 noted this motion 
verj' frequently as early as 1878 and 1879. My notebooks con- 
tain numerous references to it (' Observatory,' No. 34). Moreover, 
whatever incredulity others may entertain, I honour Mr. Denning 
and Prof. Hough with my full confidence in their continuous and 
painstaking determination of the relative rotation of one of these 
spots. 

5. If, in the quotation made, I was so ignorant as to confoimd 
an apparent proper motion with the surface displacement due to 
axi^ rotation, then the statement juatly deserves the unsparing 
criticism it receives from Mr. Denning. The planetary rotation 
may have led me to over-estimate the apparent proper motion ; 
but making a large xwhtraetion on this account, there remained 
Btm a very great cliange in the relative positions of the two spots 
at the beghming and e^\d of observation {' Observatory,' No. 30, 
p. 178). Still, from later experience gained in observing the ever- 
varying condition of Jupiter, 1 should not now call thia " proper 
motion." Since that date (July 1878) I have witnessed pheno- 
mena which convince me that there are sometimes changes Jn the 
iideimly and position of bright centres on the Jovian disk, occurring 
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pien under the eye of the obseirer or daring observations lasting 
through an hour or two, which give ihe appearance- of proper 
motion when none exists. "Whether the envdope of Jupiter con- 
sist* of stratified clouds raised in his atmosphere by the Sun's 
action or his own internal heat, or a series of semi-rigid shells of 
metallic vapours, we may conceive of beams of light from the Sun 
or from the planet pouring through openings in the strata, and 
lighting up and intensifying amail areas in the \-isible surface. 
The result might be accomplished by the progressive transmission 
of light through varying media, or it might be a part of an auroral 
display. I may refer particularly to an instance which 1 described 
in the 'Kansas City Eeview' for February 1S82. The observatiou 
was made with all the spots under the micrometer-threads, and 
while observing the transit of the Eed Spot, Dec. 23, t88i. As I 
expect to republish an account of this observation in a small 
volume of observations soon to be issued, I will not encumber 
apace with the details now. It is sufficient to state that the 
apparint displaeem&tit, as measured by the micrometer, -was more 
than 4" in an hour. Still I think there was no niotion of trara- 
lation in the Jovian atmosphere, but simply ti progressive moiion of 
light through changing media, intensifying in succession different 
eenlTts ; otherwise I should have to believe that a niotion of trans- 
lation can occur in the Jovian atmosphere at the rate of 10,000 
miles an hour. Very respectfully yours, 

C. W. PBrrcHETT. 
MnrriBOn Obserratory, 1BK5, Sept. 28. 

Photoffrophinff the Corona. 

GlMTLEMBN, — 

Mr. W- H. Pickering having courteously sent me a copy 
of ' Science ' (August 14) containing a letter entitled " An attempt 
to Photograph the Solar Corona without an Eclipse," may I ask 
you to insert the few lines which follow in the next number of your 
Journal? Passing by all those points which are covered direatly 
or indirectly by my reply to Mr. Pickering's first letter (' Science,' 
April 3), I find only two matters which I consider it necessary to 
notice. 

(i) Mr. Pickering says ! — " The inferiority of the best gelatine 
plates to the human eye in this respect (small differences of light) 
IS very readily shown by an attempt to photograph distant moun- 
tains." He then goes on to say :— " Another illustration of the 
same thing is the impossibility of photographing the Moon in the 
daytime when the Sun is high above the horizon. Although the 
Moon may be perfectly distinct to the eye, the negative shows no 
trace of it." To your scientific readers the reasons will readily 
suggest themselves why in the ease of the Moon in the daytime, 
at some angular distance from the Sun, the eye has an advantage 
over the plate, while in the ease of the corona the plate has a 
great advantage over the eye. Apart from any such consideration a, 
OS a matter of fact, there is no liiffieubi/ in photagraphing the Moon 
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rU noonday. Yesterduy I took, with the apparatus used c 
corona, four negativea on bromide platea (Edwards') between I 
1 1.30 A.M. and noon, in full aunshiue. On all the plates the Moon 
is very distinct and well defined. The Moon at noonday, unless 
too near the Sun, is an easier object to photograph than the Corona. 
It is obvious therefore that photographic methods, which are not 
delicate enough for the Moon, must utterly fail if applied to an 
object still more difficult, as the coi-ona undoubtedly is, at ordinary 
elevations. 

If Mr. Pickering's statement of the " impossibility " of photo- 
graphing the Moon under the conditions already named rests upon 
his own experimeuts, some light may come upon a point which 
has occasioned me surprise, namely, that Mr. Pickering does not 
appear to get upon his plates the defects of his own apparatus ; 
for example, those of the position of his shutter and those of his 
spectacle lens. In some experiments 1 made with a shutter 
similarly placed, strong diffract! ou-efPecta appeared on the plates 
— effects stronger than any photographic action which could be 
supposed to be due to the corona. 

(z) With regard to Mr. Pickering's eiperimenta, I would point 
out that the conclusion to which they lead him, — namely, " It 
therefore seems that even in the clearest weather the reflected 
light of the atmosphere is 300 times too strong to obtain the 
faintest visible image of the true coronal rays," — appears to me to 
be irreconcilable with the direct observations of Prof. Iiangley and 1 
othere of the planets Mercury and Venus as black disks before 
they reach the Hun. Prof, Toung says :■ — " Of course this implies I 
behind the planet a background (of corona) of smviUile brightneaa 
in comparison with the illumination of our atmosphere " (' The 
Suu,' p. 229). 

I trust that Mr. Pickering will not think me wantingin couricsy 
if I should prefer not to take notice of any further communi cations 
be may make on this subject. The Ba^erian Lecture, read re- 
cently before the Eoyal Society, in which I have discussed some o£ 
the points named above more fully, will be in print in a few weeks. 
The photographic method is now being tried at the Cape of Good 
Hope, under the scientific conditions I have pointed out as essential, 
' y Mr. Eay Woods, under the able superintendence of Dr. Gill, 1 

William Huaoiss. 



Bayer's Nomenclature. — Variability of a Draconis. 
Gektlemen, — 

In your number for the present month (p. 340) Mr. 

""Denning refers to my remark from Arago that Bayer, although he ' 

made no attempt, as has been often supposed, to determine the 

comparative brightnesses of the principal stars in the different 

cmstellationB and to designate them accordingly by the alphabetical -i 
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sequfiuce of tiie Greek letters, yet did uniformly assign the letter a 
to tbnt star whioh was then couaiderad to be the brightest in each 
congtellatioo. Mr. Denning says : — "^ fireminoram is now con- 
siderttbly bright^>r than b. y Draconis is moretban one magnitude 
brighter than a mid ^ ; rj and li of that constellation also exceed a. 
fi HeniuliBis brighter than a, &c. Are those and other instances to 
be rel'erred U> actual variatioa in the light of the ntar&, or to 
looseuess in applying the original nomenclature?" 

Now before speaking of the general scheme as shown in other 
instances, let me point out that the case of the stars in Draco is 
altogether exceptional. It is singular, not plural as Mr. Denniug's 
language would seem to imply. Por Bayer reckons one star, and 
one star only, in Draco as being bo bright as the second magnitude ; 
that staj" is a. Tbe next ten, from ij to X, he rates of the third 
magnitude, and designates them according to his usual system, 
with no reference to their comparative magnitude. Now in this 
cose we have in all probability an instance of real change of bright- 
ness of very long period. For while the ancient astronomers 
reckoned o Draconia of the third magnitude, Tycho, Hevehus, and 
Flamsteed estimated it of the second, and (as is well kaown) it is 
now considerably below the third, and fainter than several other 
stars in the constellation. Tbe fact of change appears to hare 
been first noticed by the elder Herschel, who says, in his paper " On 
the ProperMotion of theSun and SolarSystem,"in the' Philosophical 
Transactions' for 1783, vol. Ixxiii, pt, 2, p. 254:— "a Draeonis is 
sontuch leasthan /), which is set down as a snuiller star in Flam steed's 
catalogue, that tbe change of magnitude cannot be doubted." 
On this E. Pigott remarks (Phil. Trans, for 1786, vol, Ixsvi. pt.. i, 
p. 208) : — "lamof Mr. Hersehel's opinion that it ishighly probable 
this star is variable. Bradley, Plamsteed, &c. mark it of the 
second magnitude ; at present it is only of a bright fourth. I 
have frequently examined it since October 1 782, without perceiving 
the least change, being constantly rather less than 1 Draconis. 
equal to Z Ursa) Majoris, and rather brighter than k Draconia," 

Mr. Gore refers to these facta tn his recent 'Catalogue of 
Suspected Variable Stars, with notes and observations.' Mr. 
Chambers does not include a Draconis in the list of " Stars probably 
variable " in his ' Handbook ; ' but then he ia careful to remind us 
that no attempt was made to render this list eahauative. 

Now with regard to the other cases mentioned or referred to by 
Mr. Denning. Bayer nowhere states positively what he did, and 
we are left to infer it from an examination of the magnitudes as 
divided into difEerent classes or scales in hia ' Explicatio.' As I 
said in my letter in your July number, it is quite clear from this 
(as was pointed out by Argelander) that whilst each class of 
magnitude consists of stars fainter than those in the preceding class, 
no attempt was mode to arrange the stars in each clots, designated 
by the letters of the Greek alphabet in sequence, according to 
their magnitudes, but they \(-ere rather made to follow the form of 
the figure supposed to be represented by the constellation. Arago, 



©.] Correspondence. 



w 

^m^wever, pointed out an erideiit deBire on Bayor's part to call the 
Bmgle star in each constellation which was considered to be the 
brightest of all by the letter a. In this be Becms to be right ; but 
I do not think the rule was carried out strictly without several 
exceptions. Thus in the case of Gromini, Bayer seems to have 
thought that n and (I were equally conspicuous stare, each in the 
head of one of the twins, and he probably lettered them in their 
order of right ascension. In Hercules (and a few other cases), 
finding but little difference between several of the brightest stars, 
be seems to have fallen back upon his ordinary practice of giving 
precedence to a star in the head of the imaginary figure or some 
other consideration tending to syuiuietry of form. InstBnces must 
occur to many in which weight has been given to the last 
consideration. Upon the «hole, I think we may eay that the 
rule referred to by Arago was only observed when the brightest 
BtBT in the constellation was very decidedly the brightest ; and that 
it would be unsafe to infer in any case change of magnitude from 
non-correspondence of the heavens with Bayer's letters. 

■ Yours faithfully, 
BLuikheatb, iSBj, Oct. i. "W. T. LTmf. 

»The Pyramids and the Earth's Axis. 
Ghbtlkmes, — 
In his interesting and valuable work on the ' Pyramids aud 
Temples of Gizeb,' Mr. W, M. Plinders Petrie says that by the 
orientation of the Great Pyramid the place of the pole at the 
epoch of its building would be 5' 4o'-t-io" west of north. He 
refers to the latitude observations at Greenwich and Pulkova as 
evidencing a change in latitude of about i" per century, and 
thinks that observations show " a shift of the lirth's asis " to an 
extent that would account for the discrepancy in the Pyramid 
orientation, suggesting also a hypothesis (as helping to form an 
idea of the cause of this change) of a ring of water eircutating 
round the Earth, across the poles, at 1 mile per hour, and only 4 
square miles in section. He adds, " thus the apparent change in 
the axis of rotation shown by the orientation of the Pyramids is 
of the same order as a change actually observed. It is also far 
within the changes likely to be produced by known causes, and 
the uniform deviation is otherwise unaccountable in its origin. 
Hence it appears that it may be legitimately accepted as a deter- 
mination of a factor, which is of the highest interest, and which is 
most difficult to observe in any ordinary period." And in a note 
raggests careful re-determinations of the meridians fixed in the 
ing of the Ordnance Survey, as (according to the pyramids) 
ge of 5" might be expected in tbeir arimuths. 
_j' Kow, is it not generally held that the idea of some respecting a 
possible continuous change of latitude is at all eients hitherto 
quite unproved? It may interest others besides myself to learn 
the opinion of the astronomers at the Soyal Observatory regarding 
the sm^ changes in the adopted co-latitude which are made 
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idmu^ every year. Would <;on8idenitionB of refraction, mstni- 
int-utat errors, and poeaiblj local movements of the ground suffice 
to aceounl for these without any bypothenis of the shifting of the 
Earth's aiis ? But. even on this supposition it is difficult to see 
how it eoiJd aEpLtt determinations of azimuih. Mr. Petrie thinks 
the netting oat of the orientation of the sides might have been 
done without much difficulty, by observations of the pole star at 
its transits at the elongations behind a long plumb-line. At a 
distance of loo feet, 15" of angle would be about ^ inch, and 
therefore quite perceptible (p. 84). He finds the orientation 
diSi^reuce so much larger than the errors of setting out the form 
(which average 12") that such a divergence might be wondered at. 
Others may consider that it is not bj any menus greatsr than 
might have been expected, or even ho great as might have been 
looked for in the absence of the telescope aud instruments of 
precision. Any remarks on the subject that may occur to you 
will be lery acceptable. 

The hypothesis in question occupies but one page (p. 42, znd ed,, 
1885) of this truly admirable work, and doubtless the able and 
laborious author woiUd be glad to be corrected if it be untenable. 

Teignmouth. Devon, "^O"™ faithfully, 

1BB5, Sept. ai. G-EOEOB J, WaiKBB. 

P.8. — Mr. Petrie finds a confirmation of his view in the entrance 
passage, which he thinks was probably set out by a different obser- 
vation, and the azimuth of which nearly agrees with the above- 
mentioned divergence. 

[The question of secular variations of latitude has been ablv 
discuBsedby Prof. Asaph Hall ('Observatcry,' No. g6, pp. 113-117). 
The conclusion at which he arrives (and with which we quite agree) 
is that an astronomer of eiperience would be cautious in ascribing 
the apparent changes of latitud;; as observed at Pulkowa to an actual 
change, and that, in the case of Glreenwich, there is no evidence of 
a secular change of latitude. The scheme of observations sketched 
out in Prof. Hall's paper will no doubt be sufficient to decide this 
interesting and important question. — Editoks.] 

Hyginus N. 

GrBNTLEUElf, — 

I trust T may be allowed a little space to make a remark 
touching Mr. Eand Capron'a letter in your September number. 

My Beer and MSdler'a map is one of the original issue, dated 
1834. I have carefully compared Mr. Wesley's tracing with the 
same region in my map, with which it closely agrees, showing the 
elongated elliptical marking, in the approximate position of 
Hyginus N, very plainly. The shaded background in B, and M.'s 
map is entirely composed ot minute dots, which do not contribute 
to the clearness of the delineations. Yours faithfully, 

HojwBeld. WoHt Dulwicli, Geoboe HtWT. 

188s, Out. 13. 
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The November Meteors. 

&E!fTLBl£EN,— 

The near approach of these meteors may form my exci 
ior offering a hypothesis as to their nature, which, though largely 
borrowed from Mr. Proctor, may be worth stating in the form in" 
which I now send it. 

It is that there has been at times not very remote (for cometfti 
of the elftss of Tempel's are probably not very long-lived.) 
tremendoiiB volcanic disturbance on the surface of Uranus, which 
led to the ejection both of the comet and of the flight of meteors. 
That a volcano of sufficient power is capable of propelling matter 
from a planet into space must, I think, be conceded. Br. Boll, 
the Koyal Astronomer of Ireland, thinks that many (if not all) 
of the meteors which now fall to the earth were originally ejected 
from it by the more powerful volcanic action which took place in 
former ages- We have only to increase the present effects of 
Tolcanic action to effect the desired ejection. 

At the commencement of an eruption a groat quantity of gas 
usually expelled from the crater of the volcano. This gas wou 
(if propelled with sufficient violence) form a comet Uke that of] 
Tempel ; for the small mass of a comet compared with itSr 
size, indicates that it is chiefly composed of gases in a state rf 
great tenuity. But after the gas has been propelled from the 
crater of a volcano, there usually follows a shower of stones ; and 
if this took place in the case of the great eruption on Uranus, a 
shower of volcanic atones would follow the course of the comet. 
They would not indeed probably follow the same precise course, 
for tie propelling force would vary more or less both in direction 
and velocity. But, ronghly speaking, they would follow the track 
of the comet, though several of them might deviate from it 
considerably. 

It has never been proved, I think, either in this case or in that 
of any of the comets whose origin appears to be connected with 
the other exterior planets, that the comet and the flight of 
meteoric stones are identical. It has only been proved that they 
follow the same track. This would he sufficiently accounted for 
ty supposing that both originated in the same great volcanic 
eruption. 

But we have to a certain extent direct evidence on the subject. 
Meteoric stones have on many occasions fallen to the earth and 
the volcanic appearance of these stones has been a subject of 
general reiuarli. They do not at all resemble aggregations 
formed by the condensation of highly rarefied gases. But it may 
be asked, Are any of these meteoric stones genuine Leonids? 
I regret that 1 am unable to answer. But I think there can he 
little doubt that on more than one occasion the actual fall of 
Leonids has been observed, and I have not heard of any re- 
markable peculiarity in the stones which thus fell. I hope. 
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howevei', that some astronomer ma; be able to set the question at 
leat next month, by capturing a Leonid or an Andromedo whose 
fall has been noticed. I ma; add that a modilication ot the satue 
volcanic action would probably afford an explanation o£ the ring- 
system of Batum. 
Dublin. 1885, Oct, 10. W. H. 8. Monck. 

Recent Measures of a Ceniauri. 

GKKTLBStKHr, — 

In the ' Observatory ' for October last were published 
measures of this interesting binary made by me in July 1884. As 
they were of some use in verifying the elements of the orbit com- 
puted by Mr. Downing, I am encouraged to aeud the results of 
four sets of measures obtained here on July 11, 27, 31, and 
August 3 of the present year. These were taken, as before, with 
the 4i-inch equatoreal, and within two hours of the upper culmi- 
nation, the number of measures east and west being equal for each 
iaie. On July 1 1 the number on each side of the meridian was 
four for position-angle and five for distance, and the distance was 
deduced from the position-angle and measured differences of decli- 
nation. On July 27 and 31 the observations for position-angle 
and distance were equal on each side of the meridian, and the 
distance was obtained directly by doable measures in the usual 
way. On August 3 observations for position-angle only were 
made. In every instance the steadiness and definition were much 
more satisfactory before than after culmination. I'inally, it will 
be seen that the tendency in July [8S4 to make the position- angle 
greater on the western side of the meridiaii is also exhibited in the 
results of the present year. 
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Bastern Ueosuns. 


WeBleni Iileuiires. 


No. Qf 
Measures. 


Poniimi- 
angle. 


Distance. 


Posilion- 
angU. 


Distance. 


1885-5^7 
■571 
•533 
■59° 


198-6 
199-8 

aoa-8 


•3-47 
14-40 
14-08 


aoi-7 


14-03 
14-17 
14-17 


7 



Windsor, N. a. Wnles, JoHH TebBUTT, 

■ 83;, Sept. 3. 

[The quantities computed from Downing's Elements for the epoch 
1885-57 are: — Posit ion -angle 3oi°-65, Distance i4'-07.— Eb.] 



Corregpon den ce. — Notes. 

Red Spot on Jupiter. 
Qentlbmeu,— 

Jupiter was well Tisible here in the morning gkj aa 

as Oct. 7 ; but it was not until today (Oct. 25) that I mftua; 

reobserve the red spot. I turned my 10-ineb reflector t 

planet at 5" 20" a.m., and immediately aaw the red spot advancing 

near to the central meridian. It was plainer than when I saw it 

last on July 8, though not so dark aa the equatoreal belt, nor 

L nearly bo conspicuous as it waa five or six years ago. Still it was 

rery distinct at times, notwilhatanding the low altitude of Jupiter 

tnd somewhat bad deOnition, and retains much the same size and 

KT^ape as formerly. I estimated the spot to be exactly central at 

2" (=^Oct. 24 17" 32°). This agreed very fairly with the 

1 I had computed from my observations last summer, which 

P indicated the transit for Oct. 24 17" 39"°, "When the planet 

becomes better situated, 1 have no doubt the spot will be seei 

prominent object. 

The W. side of the depression in the S. border of the great 
8. equatoreal belt appears now to have disappeared, while the 
I E. side still retains its very deflnite character. There ii 
I .curious bulging out of dark material from the N. margin of thej 
I great northern belt, in nearly the same longitude as the centre dt\ 
l.fiie red spot. These interesting details will he more favourablyj 
\ Been later on. Tours faithfully, 

Bristol, 1885, Oot. 15. W. F. DUNNTNQ. 



NOTES. 

Db. Dtjnee on TniBn-TTPB Spectha. — An important memoir ^ 
»n stars with banded spectra, which was presented by Dr. Dun^r 

f to the Acad^mie des Sciences de SuMe on June 11, 188,., 
cently been published in a separate form. These beautiful spectra 
«re especially interesting, as the presence of the shaded hands 
which form their distinguishing characteristic suggests the presence ' 
of compound substances in the atmospheres of the stars. It is alsoj 
noteworthy that they are deficient in violet and ultra-violet lighl^.l 
and that most of the long-period variables belong to this claas; a ' 
thus in one way or another we are led to infer that they are in 
advanced state of development. It would seem therefore more 
liiely that spectra of this kind would afford us examples of change 
than those of stars manifestly in an earlier stage of their being, 
and accordingly Dr. Duner has framed a catalogue of them, with 

' full and copious notes, in order to facilitate the discovery by 

I future observers of any changes in their spectra. 

It should be noted that Dr. Duner's work is not confined to the 
orange stars, which have spectra conforming to Secchi's third type, 
but embraces also Secchi's fourth type, the red stars, which likewise 

I have banded spectra, though the bands differ in number, position. 
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and appearance from those in the spectra of the orauge stars, 
ProE. Vogel has preferred to regard these two claasea of spectra as 
but subdivisiona of the same trpe, and calls them therefore type 
Ula and lU* rospectirely : atid Dr. Dimer_ follows him inthis 
arrangemeat. Vogel argues that whilst it is easy to imagine a 
spectrum gradually changing from the first type into the second, 
and from the second into either of these two forms of banded 
Bpectfii, and we actually find intermediate forma, it is hardly pos- 
aible to conceive of a tranaitiou-form between the two latter. For 
whilst the dark bands in the spet-tra of the orange stars are very 
dark and sharply defined on the side nearest the violet and shade 
oS gradually towards the red, those iu the spectra of the red stars 
are dark and sharply detined towards the red, and shade off towards 
the violet. The bands of the orange stars are far more numerous 
than those of the red, and are so far from corresponding to tbeni 
in position, that the brightest part of the spectrum in the one class 
is about the place occupied by one of the darkest bands of the 
other class. Vogel regards them therefore as denoting not sac- 
cessive stages in a star's development, but as alternative stages. 

The catalogue of stars of type IIIo contains 297 objects, that 
of stars of type III 6, 55. These lists are themselves important ; 
but the notes which follow are even more so. Each spectrum is 
described with care and detail ; the de-acriptions of D'Arrest, 
Pickering, and Secchi are added ; the colour of the star is also 
indicated both in words and by numbers after Schmidt's method. 
In addition fo the name of the stars and their position for igoo'o, 
their numbers in the B.A.C., the D.M., and the catalogues of 
Schiellerup and Birmingham are also given. The catalogue con- 
cludes with a second notice of half a dozen stars of doubtful type, 
of which E AndromediB is the most remarkable. This long-period 
variable requires the most careful spectroscopic study. 

The next section contains a list of 42 stars which Secchi or 
D' Arrest have believed fo be of the third type, but which do not 
now appear to be so. The only instances, however, where there 
is much evidence for a change having taken place are 249 Schj., 
which Dr. Dnner could not find, and which is probably a long- 
period varinble, and D.M. -|-36°-z772, which D'Arrest describes 
ns having a columnar spectrum, but which Dunor found to be a 
feeble example of the second solar type. His researches lead him 
to think that marked changes in stellar spectra do not take place 
quickly. 

Great care has been taken in the computation of the wave- 
longths of the bands and principal lines in the two classes of 
mKM'tra. In each class Duner finds, as previous observers in 
p>niiral have done, that the positions of the sharp edges of the bands 
arc the same for aJI stars of the same type ; the relative extent and 
iHtwisity of the Individual bands, however, vary exceedingly. Dr. 
|l«Mt>r was at a great disadvantage in these determinations, in that 
Iw wiw not provided with the means for procuring any spark- 
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y n>ectra for comparison ; but hia results seem as awiirftte a^ the 
means at his command would allow — certAiulj no pains seem to 
have been spared to render tbem eatiflfactory. Several interesting 
points are brought out by tbese measures. The first — the remark- 
able way in which the bands of the orange stars are terminated by 
strong metallic lineB, mostly of iron — has been frequently noted ■ 
before ; the next, the coincidence of the dark bands of the red 
stars with the bright bands of a carbon compound, so well known ' 
as characteristic of the spectra of fDineta, is exceedingly interesting ; 
and, 3ast]y, Dr. Duuer gives aeveral instances in which he thinka 
there is strong I'eaaon to believe that individual lines in^ the solar 
apectrum have changed considerably since the date of Angstrom's 
charts. 

In the concluding portion of this memoir Dr. Duner gives his 
reasons for believing that stars of tvpe III 6 are 50 times as scarce 
as those of type III a he also shows that the former are much 
more numerous in or near the Milky Way than elsewhere, and 
most numerous in its densest portions. Doberck, Pechiile, and 
others have previously shown that the same relation holds good 
for stars of a ruddy tint A plate, giving six examples of banded 
spectra, concludes this valuable contribution to stellar spectroscopy. 

The Spectbum op ji Orionis. — It is curious to find from 
Dun^r's memoir that Prof, Vogel, despite the powerful means at 
his disposal, hia experience, and the difBciilt spectra he fias buc- 
cessfuily observed, etiil fails to recognize the hydrogen lines in the 
spectra of the Orion st-ars except Betelgeuse. The lines in the 
Belt-stars, &, t, and f, are undoubtedly exceedingly diiScult; but 
the F line in /3 Orionia can be readily seen on any steady night. 
Not only has the Astronomer Hoyal both seen and measured it, 
and bis assistanta likewise, but Dr. Huggius speaks of it as 
" stronger than F in the solar spectrum," and Secchi found it quite 
distinct. Dr. Huggins, further, has found no difficulty in photo- 
graphing the hydrogen lines in the violet part of the same spec- 
trum. Prof. Vogel also fails to resolve the principal bands of the 
spectra of type Hia into fine lines, which both D" Arrest and 
Huggius have succeeded in doing. It seems clear that spectro- 
scopes and spectroscopists are not exempt from personality. 

The Spectrt™ op tee Gbeat Nebula in Auhkoheda, — An 
observer at Tale College writes to ' Science ' to the effect that he 
has obaen-ed three bright lines in the spectrum of the nebula. If 
the nebula and not the Nova be really intended, this is a most 
interesting observation. The lines are said to agree as to position 
with the bright lines in y Caasiopeiffi and ^ Lyras. The first line 
coincides with H/3, and the wave-lengths of the other two are 
given as 5312-5 and S594'o. , , , 3 , 

It is frequently argued that the feebleness of the ted end of the 
spectrum of the nebula is evidence of its light having suffered 
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groAt absorptinn. It seems to as that the obaervalicms of Laogiev 
(mil Vcigol rather suggest that the peverse ig the case. In the 
L-ase both of the Sun and of the Earth, it is the blue and green 
ravR u'hirh suffer the greatetit loss hv their passage through the 
alinospherp, uot the red. CouJd we conceive the Miiu's atmosphere 
wbollv removed, and the light of the Sun so enfeebled that it* 
intrinsic brilliarwj was no greater thau that of the Andromeda 
nebula, it would give a spectrum not very dissimilar to that of the 
nebula. 

The Nkw Stae in tue Gbibu Nebula in Andbomeda*. — 
Dr. SophuH Tromholt relates a curious story respeuting this object. 
In a tale in an Hungarian periodical published in 1851, the author 
describes both the star and the nebula, and anys that the Kvil 
Spirit Asafiel revealed to King Saul and his sons Ibe star la the 
nebula, and predicted that those who could not see it should 
perish in the impending battle. The stery is said to rest on an 
old Jewish legend. 

Mk. E. E. BiBSAED, about twovearaago, foundamoderate-sised 
nebula in the extreme p. end of the great nebula of Andromeda. 
As he can find no record of this object it ia presumed to be new. 
It is faint, but quite distinct and definite in outline. The place is 



Tempel's Comet of 1866 and the JJotembeb Meteobs.— 
In a paper on this subject read before the American Philosophical 
Society on July 17, 1885, Prof. D. Kirkwood pointa out that there 
are tliree distinct meteoric clusters moring in the orbit of Tempel's 
Comet. The first is the well-known meteoric group, the motion 
of which has been discussed by Adams, Newton, and Schiaparelli, 
the periodic time having been found to be 33"35 years. In 1S75 
Prof. Kirkwood called attention to the fact that the dates of 
several meteoric showers, given by Humboldt and Quetelet as 
belonging to the Noyeniber stream, indicated the existence of a 
second cluster, moving in very nearly the same orlrit. The periodic 
time of this group appears to be 33"3i years. The third clusler 
has been less observed, and is probably less extensive as well as 
less dense. From observations extending from 15S2 to 1880, 
Pi-of. Kirkwood concludes that the periodic time is 33' 11 years. 
It will be remembered that the periodic time of Tempel's Comet 
is, from Oppolzer's elements, 33"i76 years, although later re- 
searches give 33"28 years as the more probable period. The next 
return of these severnl bodies may be expected as follows ; — Tem- 
pel's Comet in 1S99, Group I. iu 1899 to 1901, Group II, in 1886 

" ' Nnluro' for Oct. 15. 1SS5, p. 579. 
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to i88g, and Group ILL in 1912 to 1915. With regard to 
probable epoch of the separatiou of &roup 1. from the origini 
mass. Prof. Kirkn'ood points out that the display of 1366 was 
contemporaneoua, or nearly bo, with the appearaoce of the cornef^ 
and that the latter has uadoubtedly greatly diminislied ia magiii- 
tude during the last 500 years, suggesting the idea that the ' 
apparent magnitude may be a cousequence of separation at 
epoch. 

The Riqht Ascenbiok or cbktaJn FinniAMBiifTAi, Stahb 
In the course of liia Lnrestigationa with the Almucaotar (■ 01 
Tstory,' Xo. 78, p. 305), Mr. S. C, Chwidler, jun., has found 
ia the case of certain stars not far from the Pole, the right 
eione of the ' Berliner Jahrbuch ' seem to require sensible corrections, 
if the indicationB of the instrument are to be trusted. For three 
of these stars, namely t (H) Draeoiiia, ij Draconis, aud Groomb. 
2377, the existence of deviation from Auwera' places has already 
been shown by Prof. Bogera, and the amount of Mr. Chandler s 
corrections agrees very closely with the values Rogers has given. 
With regard to the other live stars, vi/,. i' TJraie Majoria, y TJrste 
Minoria, 19 Ursse Minoris, 48 (H) Cephpi, and i| TJrsaj Miaoris, 
Mr. Chandler finds that the corrections to the ' Berliner Jahrbuch,' 
deduced fromrecent Greenwich and Cambridge (U.S.jobservatious, 
agree generally with the Almucautar values, and hence coududea 
that in most of these cases the adopted proper motion requires 
modification in order to satisfy the more modern observations. It 
must be remarked, however, that the maiority of the stars whose 
places are here discussed are in the neighbourhood of the Pole, and 
the determination of systematic corrections in K.A. at such large 
declinations ia a matter of extreme difficulty, so that the detection 
of errors in adopted proper motions from obseri'ationa extending 
over a few years only must, in such cases, bo attended with con- 
siderable uncertainty. The general result oF the comparisons 
made by Mr. Chandler is, however, favourable to the trust- 
worthiness of the Almucautar observations. 



The " Akontmous" Stars ox TABSiLL's CtTALOsrHf. — Prof. 
E. Milloaevich has published a useful contribution to exact astro- 
nomy in his paper " Sulle Stelle boreali fino a — 1° inclusivo dette 
Anonymous disl Catalogo di Tarnall (Washington, 1878)." It 
appears that, between the Umita -l-go" and —1° declination, Tar- 
nall's Catalogue contains 732 stars which are designated as anony- 
mous. Prof. Milloaevich has carefully gone through these, com- 
Mring them with the DM. or with the Catalogues of Weisse, 
Biimker, Struve, Lalande, or Oeltzen's Argelander, and has suc- 
oeflded in almost every case (sometimes by making conjectural 

i. (.884). 
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cotTwHons to YamaU's places) in identifying the atar in the 
Wftshinglun Catalogue. The pftper also contains a comparison of 
the estiinat«B of magnitude made by the Washington observers and 
by Argelaudcr iu the esse of these anonymons stars. AStei 
applying a avatematic correction of +0-3 of a magnitude to Tamall, 
Prof. Milloaevich finds that there are 33 stars which differ by o-g 
of a magnitude or more in the two catalogues, and gives a list of 
these with their pliices for iS6o'o,aa there is a strong presumption 
that they will prove to be variables. Taken in conjunction with 
Holden's " List of Errata in Tamall " (Astron. Nachrichten, 
No, 2561), Prof. MiUosevich's paper is a useful addendum to the 
Washington Catalogue for i860. 

Photooraphisw the Cosusa, — Mr. W. II. Pickering has made 
some further experiments with regard to photographing the corona 
in full ennshine, and has given an account of his results in a 
lengthy communication to 'Science' for Aug. 14, 1885. We are 
unable to reproduce this paper in full, but the following are the 
principal points i~ 

Various observations made during total eclipses have shown the 
corona to be, on the average, of about the same brightness as the 
full Moon. But it is not sufficient for a photograph simply to 
show the corona as a uniform ring of light round the Sun, it must 
show something of the rays and rift.a ; and this implies that it 
must be able to show contrasts of light which do not vary from 
one another by more than one tenth the intrinsic brilliancy of the 
full Moon. He considers that photographs are less able than the 
eye to distinguish small differences of light, and states that it often 
is impossible to photograph a distant mountain which ia yet easily 
visible, and that the Moon cannot be photographed in the daytime 
when the Sun is high above the horizon, though it may be perfectly 
distinct to the eye. 

Beside these general considerations, Mr. Pickering gives the 
results of several investigations he has been carrying on in order 
to throw furt.her light on the subject. He states that his plates 
will not show differences of light smaller than five per cent., or for 
images so small as the corona would be, than ten per cent. Since 
the corona at 3' from the Sun reflects o-i as much light as the full 
Moon, to distinguish between a rift and a ray at that distance from 
the Sun the atmospheric illumination ought not to exceed the full 
Moon in intrinsic brightness. Mr. Rckering finds, however, that 
it is at least 300 times as bright, even in the clearest weather. 
We print elsewhere Dr. Huggins's reply to these various argu- 

Mr. Pickering has altered his apparatus, substituting a spectacle- 
elass for his achromatic lens, and has obtained a vast improvement 
in the results. A photograph on a clear day gave not the slightest 
trace of a fringe ; yet in his communication to ' Science,' May 19, 
1885 — in which he criticined in strong terms Dr. Huggins's de- 
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I Scription of the results he obtains from a cloudless but whity aky, 
viz. that the Sun was " well defined upon a sensibly uniform sur- 
roiinding of air-glare, but without any indication of the corona " — 
he had said that it was evident that a great part of the corona-Uks 
fringe shown in his own (ALr, Pickering's) photographs was due to 
causes outside of the instrument, and hence could not be dimi- 
nished by changes in the Utter, But although he has thus got 
rid of the fjlare which before he deeliired to be inseparable from 
tbese photographs, he has not yet succeeded in obtuiniug any true 
image of the corona, and he considers that hid want of succoas is 
in accordance wilh the result which his theorv has indicated, 

Thb Lunar PHtsic4L Libratios*.— M. Ch. Simon has pub- 
lished, in Tome iii. of ' Annales de I'Eeole Normale,' an interesting 
memoir on the theory of the Moon's librotion. He shows that if 
we neglect the eccentiicity of the lunar orbit, it can be proved that 
the axis of rotatioQ of the Moon is displaced (in the interior of our 
satellite), so aa to oscillate continuously in the plane perpendioolar 
to the principal axis which is directed towards the ;^rth. Under 
the same conditions, Poisaon had found that the axis of rotation 
describes a cone of revolution. M. Tisserand's attention having 
been thus directed to the subject, he finds that M, Simon is quite 
accurate in his canclusions ; and that the discordance between his 
reault and that arrived at by Poisson is removed when two of the 
coefficients employed by the latter in his formula are calculated 
more accurately. This M. Tisserand proceeds to do, and thus 
demonatrat-es tliat M. Poisson 's process is correct, and leads to a 
"Tect result when the more accurate values of the coefficients 

'erred to are inserted in the formula). 



^Kporrei 
^^neferi 



^^jnen 



The Wedqe-Photombter. — In No. z6Sd of the ' Astrouomische 
Nachrichten ' is a lengthy article by Dr. Wilsing on this subject. 
In his opinion the principle of the wedge-photometer has, up to 
the present, received insufficient treatment. The wish to employ 
it in observations of variable stars, and also to possess a more 
ready means of determining relative brightness toan by the old 
method of grades, induced him to undertake a series of experi- 
lents whereby to judge of its fitness. In respect to the homo- 
'.ty, selective absorption, and geometrical figure of the wedge, 
considers that Prof. Pritchard has exhausted the subject ; but 
quite different in respect to the physiological side of the 
^question. The sensibility of the eye enters as an important factor 
in estimations made with the wedge-photometer. Fechner and 
Kckering have both shown the importance of the intensity of the 
background in this connection. In the ' Astron. Begiater,' 1882 
,, the latter says : — " The use of a graduated wedge of glass to 
luce the light .... does not remove the objection that the field 

* ' Comp.leB Raiidus," Tome ei. No. 13. i 
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iB darkened with the star, so that a bright star at its limit of visi- 
bility is Been on a comparatively dark background," To bear out 
thin.Dr. Wilsing exhibit B a fable of results of hia own esperunents, 
which showB influences of a large order. Later on in his paper he 
pointe out that the influence of the intensity ot the back^nnd 
begins to show (with Prof. Pritchard's telescopes of 4 and 3 inches 
apertnre) with stars fabler than the 4th mag. Below is a compari- 
son between stars observed by Prof, Pritehard and Prof. Pickeriug, 
Column 1 shows the included magnitudes, column 2 the difference 
Pritehard — Pickering, and column 3 the number of comparisou- 



-uptoro +0-17 mag. 6 3-0 up to 4-0 -|-o'o3 138 

i-o „ 2'o 4-0-06 „ 14 I 4-0 „ 5-0 +0-15 246 
2-0 „ 3-0 o-oo .„ 45 . 5-0 upwards +0-44 37 
Much stress also is laid on the inconstancy of the sensibility of 
the eye. The amount of fluctuation far exceeds the accuracy 
claimed for the wedge-photometer. The results of two nights' 
observations of two stars used for comparison with the variable 
U Cephei give a range of scale-readings amounting to as much as 
o'3 mag. and 0-6 mag. respectively. Another, and very important, 
point has received Dr. Wil sing's attention, lie deduces the value* 
of the " "Wedge Interval " in three distinct ways, ajid obtains the 
magnitude corresponding to one millimetre, as follows ;— 



Wedge I. 
0-137 mag. 



3-236 mag. 



The method of telescopic apertures. . 

Polarization o'l 10 „ 0-210 „ 

Comparison of bis own observations 

with Pickering's 0-087 1. °'iS3 « 

He therefore believes that we are not entitled to treat the Talue 
of the reduction factor, as deduced by the telescopic method, in 
the sense of an instrumental constant. 

With respect to coloured stars, Dr. Wilsing remarks that — " If 
the limit of sensibility, independent of colour, is estimated only by 
the amplitude of vibration, ss Prof. Pritehard has done, the wedge- 
photometer will furnish a relative intensity not accordant with the 
direct estimation ;" and asks — " Does the wedge-photometer give 
eqoal intensities for different coloured, though physiologically 
equally bright, stars ? " An interesting table, showing the relative 
sensibility of the eye for different colours of the spectrum, eshibits 
a range of 2-5 mag, in estimations made in the red and blue 
respectively. In conclusion, Dr. Wilsing thinks: — (rj That the 
use of the method of limiting apertures for the determination of 
the wedge constant is to be avoided, because the brightness in 
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individual objectives is not directly proportional to the aperture. 
(2) That it is not right to assume the invariability of the eye for 
any length of time. (3) That disturbing influences make them- 
selves felt, particularly in the fainter stars, where the brightness 
of the ground forms an important fractional part of the total 
intensity. (4) That comparisons of different coloured stars are 
in general not comparable immediately with direct estimations. 
"With these reservations, he looks upon the wedge as a valuable 
increase to our aids. 



Small v. Laegb Telescopes. — Prof. E. S. Holden writes to the 
'Sidereal Messenger' for October to say that he entirely agrees 
with Mr. Bumham's remarks on this question, published in the 
'Sidereal Messenger' for September ('Observatory,' No. 102, 
p. 342). 

Conjunctions of Satiten with Small Stabs. — Mr. Marth calls 
attention, in the ' Monthly Notices ' for June, to the following con- 
junctions : — 

Nov. 18 2*'-4 or 4*-3 6 of DM. 22°'i424 with Saturn, +62" s. 

Dec. 9 4 '4 d of DM. 22°'i383 with^. edge of ring, y= '— 8"-o. 
6 '4 6 with centre of Saturn, y== — 12''*2, 

8 '5 d with/, edge of ring, y= — 16" '4. 

The magnitudes of the stars are about 8*8. The conjunction on 
Dec. 9 may prove to be an occultation, and should be therefore 
specially watched. 

Obseevations of Double Stabs. — Dr. E. Engelmann has re- 
cently published an important paper * containing the results of his 
researches in this interesting branch of sidereal astronomy. The 
observations were made with a Clark-Eepsold refractor of 7 1 -inch 
aperture and filar micrometer ; and every care appears to have 
been taken to secure accuracy in the results and to render the 
series of measures worthy of the reputation of the author. Alto- 
gether the paper contains more than 2500 measures of 389 pairs, 
and each object has been measured in position-angle (and generally 
in distance) on at least five different evenings. The stars observed 
have been selected from the catalogues of E. Q-. W. and of 
O. Struve. A few of Bumham's pairs have also been measured. 
The observations extend over the period 1882-84. Dr. Engel- 
mann has discussed the various sources of systematic and constant 
errors to which double-star measures are liable, and has corrected 
the observed distances for discordances arising from the magnifying- 
power employed, from the use of illuminated wires in a dark field (the 

* Beprinted from Astron. Nachrichten, Nos. 262-63 & 2677-78. 



392 iVW". [No. 103. 

illuminated field being taken as the standard), and {rom a different 
msthod of measurement which h&s been used In the caae of the 

seat pairs. The distances measured in the early pitrt of 1882 have 

O been (.■orrected by a constant quantity, by which they differ from 

nibsequent observations. In all these cases Dr. Engelmatm has 
found that the deduced corrections to the position-angles are not 
sufficiently certwn to justify him in applying them. With regard 
to systematic error arising from inoUnation of the line joining the 
components of the double-star to the I'ertical, the author has 
observed, at different hour-aogleB, many of the stars which haTe 
been selected by O. Struve as tests for this purpose, and finds that 
the discordances are not much greater than the mean errors of the 
results. A comparison is also made between the observations of 
these test-objects by Engelmann, Dembowski, and Hall, which is 
eminently satisfactory. The paper is a, valuable addition to the 
literature of double stars. 

Mons. Perrotin has also published • a series of measures of 
double stars (in continiiation of a former series) made at Nice 
with the Gautier Equatoreal of o™'38 aperture. The stars have 
been selected from the catalogues of the Struves, and M. Perrotin 
states that many of the pairs which have been set down as difficult, 
in the different lists of double stars, are easily measured at Nice. 
Each object has been observed, in genera!, on two or three sepa- 
rate evenings. The observations were made in 1S83 and 1884. 

We append the Leipzig and Nice mean results for a few of the 
more interesting stars : — 



I 



Object. 


Pos. 


Di8t. ObBer- 


Date. 


ObjecU 


Pos. 


Dial. 


Castor (A. B). 


16570 


S-'SS 


a' 


.883-07 


y Virginia. 


'SrS9 


5-111 


134.19 


5"SS9 




4-38 




ISS73 


5-4*7 




131-15 


5'S40 


P. 


1-93 






D's6o 


!;C^ncri(A,E) 


76-, 8 


,-osi 


E. 


1-61 


U Corona. 


iS3''7 


0-5SB 




r'*i 


I '047 




35" 




I53'i6 


0-510 






0-938 




4-64 




16564 


■=■578 




So'i 


0-9KS 


P. 


4-5 » 




163-IS 


0-641 






"■559 


E. 


1-76 


IHelvjuliB. 


.06-97 


'754 




Ss-bI 


0-610 




371 




1015. 


1-650 




91-41 


o'6sS 




471 




9K77 


l-ggo 




9065 


°-sss 


P. 


4'55 




9413 


"■470 


r Laonia. 


"413 


3-521 


E. 


172 


p Ophiuohi. 


Si-6» 


1-314 




111-66 


3 '344 




372 




43-61 


1-151 




"3"3° 


3463 


P, 


4-69 




35-16 


1-104 


SUrieMaj. 


i6i-io 


.■987 


E. 


4-56 




34-S» 


1-oSg 




157-83 






1-K4 


JOjpii. 


311-44 


1751 




X49'6° 


1-910 




3-Si 




311-47 


179' 




MS-oi 


1-63; 


P. 


3-15 


,3 Deiphini. 


183-90 


0-194 


i I^nig. " 


8457 


1-760 


E, 


47' 




■977S 


OJIO 




6395 


^■S77 


P. 


.^sli] 


Sirini. 


4r9B 
36-03 


g'e?" 


In tiie column ' 


Observer," 3 


]=Enge 


mann, P= 


'errotin. 
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Abtbonomt at tub Ameeican AsaociiTioN, — Prof. NewtoaT 
teBid Br paper on " The effect of small bodies parsing near a planet 
on the planet's Telocity," in which he shows that a cylindrical 
streaiD of email hodies, evenly distributed, and al! moving in the 
same direction with a common velocity past the Earth supposed to 
be in the asia of the cylinder, will communioatfi to the Earth in each 
unit oE time a velocity along the asis — t, proportional to the 
density of the group; z, that decreases nearly inversely as the 
square of the group's velocity ; 3, that increases as the logarithm 
of the radius of the cylinder, the radius heing measured by a unit 
differing little from the Earth's radius. He then proceeds to show 
the effect of a widely extended group of small bodies equally dis- 
tributed in space, with equal velocitios, but directed towards points 

'enly distributed over the celestial sphere, with the Earth moving 
Ight tine through them, and, lastly, of bodies striking the 
earth. We must refer our readers to the paper itself for further 
detaOs. Coming, as it does, after Mr, Dennisg's announcement o£ I 
the fixity of long-continued meteor-radiants, this paper is of mucliLl 
interest and importance. Prof. Harkness read a paper on thel 
"inexure of the Transit instrument," in which he advocated the t 
use of a zenith collimator. Prof, Hough read a paper de- 
scribing recent improvements in the printing chronograph. 
In the physical Section, the first paper read was by Prof. 
Langley, on the spectra o£ some sources of invisible radiations, 
and on the recognition of hitherto unmeasured wave-lengths. 
It has been known from the time of the tirst Herschel that heat 
radiations existed below the range of vision, but it was supposed 
that glass absorbed this dark heat. In 1881 Langley found that 
eommoD glass was diathermanous to all the dark rays received from 
the Sun, and determined the wave-lengths of a newly discovered 
iolar region by direct observation. We have in this infra-red 
portion of the Sun spectrum the greater part of the heat which 
sustains organic matter on this planet ; and the questions arise. Hoes 
the planet radiate heat of the wave-lengths that it receives from the 
Sun '? and how is its temperature maintained, probably several 
hundred degrees above the temperature of apace, when our obser- 
vatioDB show that the direct radiations of heat from the Sun can 
only raise it about 50° above the surrounding temperature ? Ex- 
periments at Alleghany show that the dark solar heat is trans- 
initted by our atmosphere with less difficulty than the light ; and 
■if the radiations of the soil are of this wave-length, our planet 
^should actually be cooler on account of its atmosphere than if it had 
none. To clear up this point has been the aim of Prof. Ijangley's 
work. He used a prism and lenses of rock-salt, and for radiating 
surfaces Leslie cubes covered with lampblack and filled with 
boiling water. Nearly the whole heat-spectrum from these sources 
passed through the prism at angles which the theories of our 
test-books have heretofore pronounced impossible. Speaking with 
reserve, Prof. Langley says that we have every reason to believe J 
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rhat hont radiated by the soil has a wave-length tweaty fimea that 
of t.he lowest visible liue of the aolsr spectrum. Prof, Langlev's 
paper was followed by one by Mr. J. A, Brashear on a practical 
method of working rock-salt surfaces for optical purpoaea. 

IlNrrEHSAL OE Cosmic Timie ", — The present powerful movement 
in favour of a uniyeraal Prime-Meridian and Time System owea its 
origin principally to the exertions of l£r. Sandford Fleming, who 
retul two papers on these subjects before the Canadian Institate in 
1879, The Institute took up tht matter wai-mly, and succeeded 
in bringing it under the notice of the various Go veru men t», leading 
eventually to the Washington Conference ; and the present pam- 
phlet contains a brief but clear history of the movement with, as 
appendices, the principal documents which it called forth. This is 
not the place t« discuss the advantages or diaadvantagea of the 
proposed change ; it is sulKcient to say that the pamphlet is 
valuable as the record of so important a movement, and great 
credit is due to Mr. Fleming for the energetic way in which he 
brought his views before the public. We may, however, repeat 
what we have said before, that, so far aa the question of the 
adoption of the new time by astronoiuers is concerned, the decision 
really lies in the hands of the chiefs of the four great Nautical 
Almanac Offices, Until theae adopt it, and until they all adopt 
it — for it would be a misfortnne if the change were made in one 
great Ephemeris but not in the others — astronomers must perforce 
adhere to the old reckoning in all their pubhcationa if a moat 
serious confusion is not to be introduced. 

The Lick OBanHVATOET.— From time to time there has been 
noted in these pages the progress which has been made in the 
buildings and establishment of the instrumenta of the Liek Obsei^ 
vatory, and, quite recently, in an article by Prof. Holden on the 
subject (' Obaervatory,' >'o. 95, pp. 84-86) wilt be found an in- 
tereating account of much that haa been done up to the present. 
In a recent number of ' Science ' (Vol. vi. No, 135) there ia a con- 
siderable amount of information respecting this splendidly endowed 
and splendidly equipped institution. Prof. V. P. Todd' writes on 
the future of the Lick Observatory, pointing out the advantagea 
which the astronomera who may be privileged to work in it vrill 
enjoy, on account of its great elevation, as well as ou account of 
the great excellence and power of the instrument-s which will be at 
their disposal. With r^;ard to the former, Prof. Todd points 
out that the gain in steadiness of the atmosphere at this elevated 
station has already beeu proved, by experiments made by Mr. 

" ' Univeraal or Oeaiaio Time.' Bj Ssiidfurd Fleming, C.E., C.M.Q., &v., 
together with other papers, communiCBtions, aud caporto in the pOBseeaicm of 
the Oanndiaii Inalilule. rtapecling (he roovemcDt for rpforming tlie Time 
System of the World, and eatnbliBlimg a Frims MeridiiiD at a tero common to 
aUiiatioriB. Toronto: Copp Clarke and Co. 
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Bumham and by himBelf, to be much greater tlian any one expected 
at the outset ; and at the same time the elevation, above a mile of 
the lower atmosphere, makes effectirely available a much larger 
region of sky than can be commanded at other stations in a like 
latitude. The inatrumental equipment of the Obgervatory (an 
account of which is given in Prof. Holden's article referred to 
above), although incomplete, is, as Prof. Todd says, an unusual 
one, and, in its final state, wilt surpass that of all other Obser- 
vatories. We understand that the crown disk for the 36-inch 
refractor has now been delivered to Alvan Clark and 8on, by MM, 
Feil and Mantois, the fiint-glass having been prepared aad sent 
over by the same firm some three years ago, so that there appears 
to be no reason why the great telescope should not be completed 
iu 1887. There is a second article, in the number of 'Science' 
before referred to, on the same subject. It contains a deacriptioo 
of the buildings and grounds of the Observatory, with illustrationa, 
and gives the reader a very clear idea of the difGeulties which pre- 
sented themselves to the f rnstees, and of the skill with which they 
have been overcome. With regard to the prospective capabilities 
of the great telescope when placed in so favourable an atmosphere, 
it is stated that it is not uDieaaouable to suppose that on tbe best 
nights the maximum magnifying-power (about 35°°) '^^'J' ^^ 
advantageously employed. Making due allowance for the un- 
avoidable effects of the Earth's atmosphere, the observer might, 
under these circumstances, expect to see the Moon much the same 
as he would without the telescope i£ it were only 100 miles away. 
It might be possible then to make out details of objects even 
although they were no larger than some of the larger edifices on 
the Earth. However this may he, it must be conceded that no 
Observatory is so well fitted to carry out investigations requiring 
large aperture and good atmospheric conditions as that situated 
on the summit of Mount Hamilton. Of course a necessary ele- 
ment in the success of the institution ia that the personnel should 
be carefully and judiciously selected ; and astronomers in this 
country will look with interest for intelligence respecting appoint- 
ments to the staff of the Lick Observatory, 

Light as a Means ov Ltvestisation •. — These four lectures 
form the second course of Prof. Stokes's Burnett lectures. The 
first series treated of the nature of light, the present series deals 
with the discoveries we have been able to make by means of the 
properties of light in their relation to ponderable matter. The 
principal portion of the book is therefore concerned with the 
application of the spectroscope to astronomy, and so conies 
within our special province. This subject occupies more than half 
the second chapter, and the whole of the third and fourth, and ii 

* Burnett LocturBa on Light. Secood Course. " On Light aa h Means of 
InTHBtigatioQ." Delitered nt Aberdeen in Deeember 18S4. By George Gabriel f 
Stokes, M.A, F.S.S, LoodoD : MacMillan and Co, 
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this space we have a wonderful amount of information presetiled 
to 118, not by any means after the methods of ordinary text-books, 
for principles are more dwelt upon limn mere liata of facts, though 
nothing of importance is omitted, and theae are most sarefully 
enunciated and explained. It is needless to say how valuable to 
the student theae eiplanatiuus by a master so accurate and able as 
Prof. Stokes must be, for wb find here the very points made plain 
which popular writers are apt to slur over or misrepreaent. 
Amongst the more interesting pointa may be instanced the liistory 
of the discoveries which have made spectroscopy a bi-anch of 
astronomy, including the eiplanation of Prevost's theory of ex- 
changes, a history which is only marred by Prof. Ktokee's silence 
as to the part he himself took in the work. The section on 
comets with Prof. Stokes's theory as to their constitution and the 
explanation of the spectroscopic method of determining motions in 
the line of sight deserve particular attention. The concluding 
pages are of special importance, dealing as they do with the con- 
stitution of the Sun, and summarising and digesting the information 
we really possess about it, and leading up naturally and easily to 
the tasteful little exordium which concludes this interesting and 
valuable little book. 

Telbobaphio Dhtbbmin'attons or the DirFEEEscE of Losgi- 
TUBB BETWEEN Kabaohi, Avanashi, Booekee, Pondicheeby, 
Colombo, Jatfija, Muddapttk and Singapoee, asd the Govbek"- 
MKNT Obseetatoet, Mabeas. By rroEMAS R. PoGsorf, Govern- 
ment Astronomer at Madras. — We have here the results of opera- 
tions undertaken by Mr. Pogaon, in concert with other astronomers, 
during the years 1870 to 1875, for determination of the longitudes 
of the places named, in most cases in consequence of requests 
made to him by observers of the total solar ecUpse of 1871 and of 
the transit of Venus in 1874, desirous of fixing the positions of 
their observing-stations ; and the results presented evidently repre- 
sent a good deal of troublesome work. The differences of longi- 
tude between Madras and the various places mentioned were ^L, 
as is indicated, determined telegraphically, the fundamental longi- 
tude of Madras, taken as g"" 20" S9'"4, being "a combination 
result, in which the telegraphic longitude of Suez, by members of 
the Transit of Venus Expedition in 1874, was, combined with othera, 
between Suez, Aden, Bombay, and Madras, made by the officers of 
the Great Trigonometrical Surrey of India in 1876 and 1877." 
The local time at the various stations was determined in general 
by meridian-transits, the exceptions being that at Colombo and 
Jaffna it waa found fram double altitudes of the Sun, using a 
three-vernier reflecting-eirele by Xrougliton and Simms and mer- 
curial artificial horizon, whilst at Muddapur it is not known in 
what way time was determined. Exchanges of telegraphic signals 
were made on one night only with Karachi, Avanashi, Poudicherry, 
and Muddapur, but on two or more nights with all the other 
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stations. Some difficulties could not apparently be overcome. 
Thus, although the time-determiiiationa at Mailras were reduced 
by application o£ the known personal equations to the method of 
observing of Mr. Pogaon as standard, no opportunity occurred of 
making comparison with the methods of ihe observers at the other 
stations, eicepting in the ease of Avanaahi, ao that as regards the 
remoining places, as Mr. Pogson says, " the small difference due to 
personal equation betweeu myself and the operator at the other 
end remains in each ease indeterminate." It appears bowever 
by the concluding remarks that, in instances in which comparison 
with other determinations was possible, there is general agree- 
ment of results. Mr. Pogson seema to have wisely taken advantage 
of swell opportunities as accidentally arose to carry out, as coin- 
""' itelyas circumstances would permit, operations leading to useful 
lults which otherwiae might not have been obtained. W. E. 

The Phainohbna of AnAToa •.—Mr, Robert Brown, the author 
of ' The Great Diouyaiak Myth,' baa here given ua a trnnalation 
in blank verse of the well-kiiown poem of Aratos. It is scarcely 
a work which afEords much scope (or the eiercise of high literary 
gifts ; for it must be confessed that the greater portion of the 
original is rather dull and monotonous reading, and Mr. Brown 
has unnecessarily restricted himself by attempting to render it 
exactly line for line. The result is not always pleasing to the ear 
or clear to the mind ; still the translation appears to be a good 
and acenrate one, and compares not unfavourably in these respects 
with Dr. Lamb's ; and in the more ornate passages of Aratoa, as the 
opening linea and the legend of Astrtea, the lines flow cleariy and 
easily enough. But, as those who know Mr. Brown's other works 
will readily believe, the actual translation is the least part of the 
book ; the most important portion consists of the abundant and 
valuable notes upon every constellation named. Mr, Brown's 
erudition and range of research have received recognition ere now 
from the highest authorities, and they are displayed afresh in these 
interesting notea. Many of the eonstellationa are traced back to 
their Akkadian atage, as far perhaps aa we ahall ever be able to 
go, though astronomy teaches us beyond a doubt that for their first 
designing we must look to a more northern land and an earlier 
epoch atill. The suggested identification of the legendary Raby- 
loniau kings with the principal stars of the zodiac is very ingenious 
and not improbable ; and Mr. Brown's remarks as to the date of 
the observations upon which the poem of Aratos ia founded are 
very forcible. The hook is adorned with a great number of curious 
diagrams, mostly Middle Age or Archaic deaigna of the conatella- 
tion figures ; and concludes with the striking and vigorous Song 
of Ath^naie. 
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The Fobce of GnATiTr. — The Appendix to the Memoir No. 5 
of Tokio University contains some interesting resists. The 
observed force of gravity in the neighbourhood of Japan has always 
been somewhat in excess of the values derived from the ordinary 
formulae. In the present instance, pendulum experiments were 
conducted at Tokio and Ogasawarajima (Bonin), the resulting 
value of " g " for the latter place being in C.G.S. units 979*472. 
The values deduced from the formuke of Everett, Listing, and 
Herschel are respectively 979*139, 979*126, 979'i35, all of which 
fall short of the observed value by about '034 p. c. At the same 
time the maguetic constant H and the declination were observed. 
For Tokio H=*296o and for Ogasawarajima H^-3166, the 
mean declination at the latter being 2° 3' 8" W. 

Eesal's ' MfeCAXiQXTE CELESTE ' *. — The first edition of this work 
was published in 1865. The author has taken the opportunity 
afforded him by a call for a second edition of considerably enlarging 
the book, so that it may more completely fulfil the conditions cl 
explaining the fundamental principles of the subject in a manner 
sufficiently simple to meet the requirements of students (A 
Astronomy in the French Colleges. 

As preliminary to the main portion of the work, M. Besal has 
treated in the Introduction cert-ain questions of analytical mechanics 
and of analysis, a knowledge of which is required for an intel- 
ligent perusal of the book ; such -as : — the general equations of 
motion of a system of material points due to Lagrange, Hamilton, 
and Jacobi ; the employment of elliptic co-ordinates in the solution 
of certain problems relating to the motion of a material point &c. 
The Author then proceeds to discuss elliptic and parabolic motion, 
gravitation, and the determination of the masses of heavenly bodies. 
He gives Gauss's method of determining the constants introduced 
into the formula) of elliptic motion — a method which is not 
mentioned either by Laplace or by Pontecoulant. The neit 
chapter is devoted to the theory of perturbations. M, £esal has 
most wisely, before discussing the problem analytically, introduced 
the reader to the geometrical method of considering perturbations, 
the first idea of which is due to Newton, and which was afterwards 
developed by Lagrange. The following chapters are on the theory 
of attraction and the figure of heavenly bodies and of their atmo- 
spheres ; of the motion of these bodies round their centre of gravity; 
ot tides — oceanic and atmospheric; of terrestrial heat, with an 
investigation of the effect of the secular cooling of the Earth on 
the duration of the mean day ; of astronomical refraction ; of 
inequalities in the motion of planets due to the ellipticity of the 
Sun, with application to the case of Mercury ; and an introduction 
to the theory of the Moon, following Laplace's method. 

The book appears to be admirably adapted for educational 

* Traits EUmentaire de M^anique Celeste, par M. H. Besal, Membre de 
rinstitut, Professeur & TEcole Polytechnique. Deuxieme Edition. Paris: 
Gauthier-Villars, 1884. 
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purposes, without going into those tedious details which are 
necessary for the requirements of the practical Astronomer. 

Stab with labge Peopee Motion*. — Herr Berberich has 
pointed out that the star Weisse (i)X 1021 appears to have a 
large proper motion in right ascension, as is shown by comparing 
the following three positions for 1885*0 : — 

Authority. Epoch. R.A. Dec. 

Weisse 1824 10*^ 58"* i7*-83 +8° 47' io"'3 

Lament 1845 10 58 17*17 +8 47 9*7 

Berlin Merid. Obs. . 1885 10 58 16*37 +8 47 9*6 



Identity of Denning's and Biela's Comets. — A writer in the 
* American Journal of Science ' remarks upon this subject that, " if 
the radiants for the two comets be compared, they will be found 
to differ in position by a distance of 12 5° or 130", and this distance 
is a measure of the necessary disturbing power of the Earth in 
order to throw the comet from one orbit into the other. Either 
comet, it will be found by a simple computation, would have to 
come much nearer to the Earth's centre than 4000 miles in order 
to suffer such a perturbation of orbit." The curious correspon- 
dences pointed out by Mr. Denning have not, therefore, the signi- 
ficance he was inclined to attach to them. 



New Minoe Planets. — ^Anew minor planet, No. 251, mag. 13*5, 
was discovered on Oct. 4 by Herr Palisa at Vienna, whilst search- 
ing for Eudora, No. 217. Another, No. 252, was discovered on 
Oct. 27 by M. Perrotin at Nice. 



De. Q-ill, writing to the Editor of the * Astronomische Nach- 
richten,' begs his advocacy in the following matter. Dr. Grill thinks 
that among the numerous European and American observatories 
one might be found, the energies of which might be devoted to 
the determination of places of stars observed with comets, faint 
stars of which occultations have been observed, zones of stars 
employed for scale or screw values, or stars that have been used 
for geodetic or other purposes. Dr. Krueger thinks the only diffi- 
culty would be in regard to the southern stars, and states that 
Prof. Hirsch, of Neuchatel Observatory, intends taking up this 
branch of observation. He hopes later to be able to publish others 
that are willing to cooperate. 

In No. 2688 of the ' Astronomische Nachrichten,' Prof. Safarik 
gives results of some of his observations of variable stars. There 
are six maxima of U Geminorum which are set down to 1883, 
Oct. 24*5; 1884, Jan. 21 ; 1884, May 10*4; 1884, Oct. 21 ; 1884, 
Dec. 24*5 ; 1885, April 6*5. He remarks that the period Oct. 21 to 
Dec. 24*5, =64-5 days, is the shortest known to him. Prof. Schon- 
feld observed a period of 70 days from 1870 Jan. 19 to March 30. 

* Circular zum Berb'ner Astron. Jahrbuch, No. 260. 
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The red star Schjell. 238 lAO", 203153) (^^.= 20" 8-" 19% and 
Duel. —21'^ 46' 30", 1850) Prot'. Satarik finds to be a variable. 

The red star No. 59 in Prof. Pickering's list, published in the 
Astr. Nacb. 2405, has also received Prof. Safarik's attention since 
1883, May. From bia obaervations, which have been taken regu- 
larly since that time, he deduces ; — 

Principal Max. 1883, Aug, i, and 1884, June 9. 
„ 1883, Nov. 26, „ 1884, Dec. I. 

In the Proe. Amer, Acad, is, this etar is 91 b in Prof. Pickeriug's 
list. We gives them a max. 8'6 and min. io'5 mag., and a period 
of 180 clays. 

Dr. 1)E Ball, the Observatory, Ougree, near Liittieli, wishes to 
compute the orbit of Comet 1881 lU., and asks for unpabliahod 
observations of the same. 



Differeneei of Bight Ascension and Declination between lapetas 

and t!ie CtiUre of Saturn. By A. Makth. 

lapetus — Saturn . 

Noon. 

Dec. 1 
37 





27-6 




30-2 




327 




34'9 




36-9 




.18-7 




40-3 




417 




427 




43-6 




44-1 




44' 5 




44-S 




44-3 




+43-8 



43-0 


+ 140 


42-0 


147 


407 


154 






37'4 


16^ 


35'4 


169 



Satdlite of Neptune. 
Greenwich Mean Times of the North-east Elongations. 

Dec. z 6''-9 I Dec. 14 i"-! I Dec. 25.... ig'-s 

8.... 4-0 I 19.... 22 -2 I 31.... 16 -4 

Position-angle of minor axis of apparent orbit on Dec. 1 = 
320" so' ; on Dec. 31 = 320° 1 9'. 

Semi-major axis of orbit on Dec. i = i6"'95;on Deo. 31 =i6"79. 
A diagram showing the apparent orbit is given on p. 318. 
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Greenwich Mean Times of the East Elongations of the Seven 

Inner Satellites of Saturn. 

Note. — ^In the case of Mimas, which can usually be only seen at elongation, the 
times of those elongations, both East and West, which are yisible at Greenwich 
are giyen. 



Mimas (East), 
h 



Dec. 



I 

2 

3 
4 

5 
6 

7 

15 
16 

17 
18 



14-8 
13*4 

I2'0 

io"6 
9*2 

7-9 

6-5 
i8-o 

i6-6 

I5'2 

13-8 



Enoeladus. 
h 



Dec. 



MiMA8(We^t). 
Dec. 7 i8-o 

8 165 

9 15-^ 
10 137 

II 12*3 

12 io*9 

13 9'5 

14 8-1 

25 ^S'S 

26 14*1 

27 I2'7 

28 11*3 

29 lO'O 

30 8-6 

31 7-2 

Greenwich 
Noon. 

1885, Dec. 4 
19 

Greenwich 
Noon. 

1885, Dec. 4 . 

19. 

The semi-major 
of the minor axis 
the distances and 
p. 316. 

TOL. Tin. 



I 
3 

4 
5 

7 
8 

9 
II 

12 

13 

15 
16 

18 

^9 
20 

22 

23 
24 
26 

27 
29 
30 
31 



15-4 

0-2 

9*1 
i8-o 

2*9 

1 1-8 

20*6 

S'S 
144 

233 

8-1 

i6*9 

1-8 

107 

19*6 

4*5 
^3' 3 

22*2 
7-1 

i6*o 
0*9 

97 
i8-6 



Dec. 



Tethys. 

h 

2 

4 
6 

8 

10 

12 

14 
15 
17 
19 

21 

23 

25 

27 

29 

30 



1 6*4 
137 

II'O 

8-3 
S-6 

2*9 

0*2 

21*4 

187 

i6-o 

13*3 
10-5 

7-8 

2-4 
237 



DlOlTE. 



Dec. 



Titan. 

Dec. 5 16-3 
21 13*6 

Hypebion. 
Dec. 18 3*5 



4 
6 

9 
12 

15 

17 

20 

23 

25 
28 

31 



h 
8-8 

2-5 

20*I 
138 

7*4 
1*1 

187 

12*4 

6-1 
23-8 

17-3 

II'O 



EUEA. 

Dec 4 5*5 

8 177 

13 6'o 

17 18-3 

22 6*5 

26 i8-8 

31 7*2 



• • . • 



Position-angle 
of Minor Axis. 

353° 14' 
353 18 

Outer Ring. 



Apparent Elements of the Ring. 

Latitude above plane of Bing. 

Earth. Sun. 

25° 42' S. 26° 11' S. 

25 54 S. 26 7 S. 

Inner Ring. Semi-tuaj. axis 
Maj.Axis. Min. Axis. Maj. Axis. Min. Axis, of Orb. of Titan. 
. 46''-2i 2o"-o3 3o"73 ^3"*32 207"-9 
. 46 -60 20 '35 30 '99 13 '53 209 -6 

axis of the orbit of Titan is given as well as the position-angle 
of the ring, in order to furnish means for roughly inferring 
position-angles of the satellites from the diagram given 01 

2f 



t02 Atfronomical Memoranda. [No^^^H 


M'i.Timn nml ifi.nnut of Variahh Stan in December iSSj^^^H 


M. signiSes maumum ; m, minimum. ^^^| 


Pec. 5 STauri.M. 


Dec. 23 E A]idromedie,j^^^H 


5-3 W Sftgittarii, M. 


23-3 K Geminorum, !^^^H 


7 S Urss Majorts, M. 


24 ^v Ophiuchi, W^^H 


9 L' PuppiB, M. 


24 B Draooais, M.^^^^H 


9'4 W Vir^nis, m. 


24'5 Lync, m. ^^^H 


II If Oemisorum, M. 


25'3 'I' Moaocerotis, ^^^^H 


M-5<3Lyra..«<. 


26 KLyrs>, m. ^^H 


15 E CiiBsiopeiie, m. 


xCygni,M. ^^m 


15 B Vulpecuiw, wi. 


26-7 W Virginia, m. ^^H 


17 U Monocerotis, M. 


27 8 Leonie, M. 1 


17 T Geminorum, M. 


27 S Canis Minoria, M. 1 


17-41' Monocerotis, M, 


28 T llercuHs, ni. I 


17-6 W Virginis. m. 


28-4 i. Geminorum, ■ 


« 8-3 i Geminorum, m. 


31 E Coroufe, M. ^^H 


2a It Scorpii, m. ^^^^1 


Variables of Short Period. ^^^^ 


I Ctphei. 


ilAquilffi. Algol,™, 


S Libr», m. 


d. 


d. h m 


h Dl 


Dec. 6-55, M. 


[)ee. 4-4, m. Dec. i 14 9 


Dec. I 8 23 


10-35, ™- 


6-8, M. . 4 10 58 


3 16 14 


15-65. M. 


11-6, m. 7 7 46 


8 7 57 


17-25, m. 


= i-a,M. , .. 155, 


10 .5 -iS 


32-65, M. 


28-3, M. 24 12 40 


"5 7 31 


16-45, "'■ 


' 27 9 39 


17 IS 3:: 


3I75. "'■ 


UCepbei.™. 30 6 18 


22 7 5 


U CoroD.'P, m. 


h m 
ReC. 3157! *, T»uri, m. 


24 14 56 
29 6 39 
31 14 30 


h ni 


8 14 46 ■ b m 


Dec. 5 14 


13 14 26 jDec. I 8 9 


12 II 43 


18 .4 5I 5 7' 


S Cnncri. ».. 


19 g 25 


23 13 44 9 5 54 


h m 


26 7 s 


28 13 24 




Dec. 2 5 .4 


J9 17 59 




}: Sngiltarii. 


11 16 52 






d. 
Dec. 1-3, m. 


30 16 8 






8-4, fn. 


^ri 


Astronomical Memoranda, December 1885. 


Equation of Time:— Sun before Clock, Dec. 1, lo- 40'; Dec. 11. 


6" 23"; Dec. 21, i'"3i'; liee. 31, cfe>: z" 24'. 


Sidereal Time at Wean Koon ;— Dec. i, j6>- 42^" i'; Dec. 11. 


17" 21" J7'; Dec. 21, 18" 0'" 53'; Dec. 31, iS* 40"' i8'. 
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Position-angle Hellogr. co-ordinates of 



Dec. 



Dec. 



Dec. 



f^ 






of axis. 




centre of disk. 


Sun, Rises. 


Sets. 


Lat. Long. 


h m 


h m , 


i 1 


2. ... 19 48 


3 52 +15 28 


-f 26 234 52 


7 19 54 


3 50 13 24 


—0 12 168 59 


12. . . .20 


3 49 " 13 


50 103 7 


17. . . .20 5 


3 49 8 56 


I 28 37 14 


22. . . .20 7 


3 51 6 34 


2 6 331 21 


27 20 8 


3 54 4 9 
The Moon 


-2 42 265 30 


rises. 




sets. 




sets. 


rises. 


h m 




h m 




h ni 


h in 


I 14 53 


Dec 


. 9 6 51 


Dec. 17 


15 24 


Dec. 25 90 


2 16 3 




10 7 49 


18 


16 ^6 


26 10 16 


3 17 10 




11 8 49 


19 


17 49 


27 II 31 


4 18 16 




12 9 51 


20 


rises 


28 12 44 


5 sets 




13 10 53 


21 


4 10 


29 13 55 


6 4 22 




T4 11 58 


22 


5 13 


30 ^5 2 


7 5 7 




15 13 4 


23 


6 25 


31 16 10 


8 5 57 




16 14 13 


24 


7 42 




5d jh j^m ]^g^ 


Moon. Dec. 14* 


» 6»^ 22™ First Quarter. 


21 8 59 


Full Moon. 


28 


22 


Tiast Quarter. 



Planets for December 1885. 



1 Hay. 


Planet. 


B.A. 


Dec. 


Diam. 


Bises. 


Tr. 


Sets. 




i 




h 


m 8 


1 


11 


h 


m 


h m 


h m 




I 


Mercury . . 


18 


3 17 


25 39 S. 


6-6 


21 


42 


I 21 


4 57 




II 




18 


22 6 


23 43 S. 


8-8 


20 


57 


I 


4 55 




21 




17 


36 2 


20 42 S. 


9*6 


19 


16 


23 26 


3 48 




31 




17 


14 37 


20 13 s. 


8-0 


18 


16 


22 32 


2 49 




I 


Venus . . 


19 


56 45 


23 31 8- 


22-8 


23 


21 


3 15 


7 8 




II 




20 


39 46 


20 46 S. 


25'4 


23 


5 


3 18 


7 29 




21 




21 


n 57 


17 22 S. 


28-8 


22 


43 


3 17 


7 48 




31 




21 


50 8 


13 36 s. 


32-8 


22 


13 


3 10 


8 3 




I 


Mars .... 


10 


S3 7 


9 29 N. 


8-3 


II 


17 


18 9 


I 4 




II 




II 


8 53 


8 6N. 


8*9 


II 


I 


17 45 


33 




21 




II 


22 39 


6 54 N. 


9*6 


10 


41 


17 20 







31 




II 


34 2 


5 57 N. 


io"5 


10 


18 


16 52 


23 26 




I 


Jupiter . . 


12 


10 30 


9 N. 


32-1 


13 


21 


19 26 


I 33 




II 




12 


15 ^i 


19 S. 


32-9 


12 


48 


18 SI 


57 




21 




12 


19 


41 S. 


33*9 


12 


15 


18 15 


19 




31 




12 


21 51 


56 S. 


34*9 


II 


40 


17 39 


23 38 




I 


Saturn . . 


6 


29 41 


22 23 N. 


18-4 


5 


36 


13 45 


21 55 




31 




6 


19 30 


22 32 N. 


i8-6 


3 


26 


II 37 


19 48 




I 


Uranus . . 


12 


26 34 


2 6 S. 


y6 


13 


48 


19 42 


I 40 




31 




12 


29 16 


2 23 8. 


II 


54 


17 46 


23 38 




I 


Neptune . . 


3 


27 20 


16 59 K 




3 


9 


10 43 


18 17 




31 




3 


24 33 


16 50 N. 




I 


10 


8 43 


16 16 


• 














1 




\ 
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[No. 103. 



f. T 


. I. 


Tr 


K, 


Tr. 


1. 


(1,- 


K 


Tr. 


K. 


He 


I). 


. Tr. I. 


Tr 


1. 


Tr 


K 


Kr. 


1). 


Ifc 


a. 


Tr. 


I. 



i". Venas ftt greatest elongation (47° 16' E.). 
Mercury etnfumary. 
Meririirv in interior conjunction. 
Sal.urn in opposition. 

(1 of JujiUn-'f SuttlUteg, Dtcewber 1885. 



15 14 i. OcB. 

13 20 iv. Tr. B. 

16 10 ii. Oo. E. 
19 10 i. Ec. D. 

14 31 iii. Ec- D. 

17 31 i-Tr.I. 
17 31 iii. Ec.E. 

13 38 i. Ec. D. 
17 7 i-Oc.K. 

14 15 i. Tr. E. 



Ij m 

4 29 


ii. Oc. E. 




. Tp. K. 


9 2 


i. Ec. D. 


6 16 


T.EC.D. 


,6 


li. Tr. I. 




L Oc. E. 




.Ec. D. 


,1 ,14 


ii.Ec.E. 


S .« 


ii. Oc. D. 


^.18 


. Tr. I. 


7 54 


. Tr. E. 


8 30 iji. Of. E.| 



Oecultalions fur Deceniher iSi 



Daj. 


star. 


M»g. Disap. 


Angle. 


Il«p. 


Angle. 


12 
16 

i! 

24 

:i 

28 
31 


t VirginiB 

18 Aquarii 

B.A.C. 7697 .... 

^ Piscium 

B.A.C. 741 

B.A.C. 987 

1 1 r Taim 

ii7Tauri 

B.A.C. 193Q . . . 

l Leonie 

48 Leonia 

T Leonia 

e Virginie 

1} Librffi 


4l 
6 

H 
s 

H 

6 
5 


16 24 

8 3' 
5 5« 
13 47 
'S 9 

"1 6 
■83s 
5 46 

>5 SS 
18 50 
■7 48 


129 
130 
74 

28 
138 
72 

?8 

69 

93 
89 


h D. 

16 56 

9 30 
6 56 

14 40 

15 23 

17 56 
■13^ 

'ii 

.8 47 


igo 
267 
332 
»7i 

357 

319 
294 

252 

223 
211 
226 
234 



The R.A. and N.P.D. of Plniiefs qnd the Solar Co-ordiiiat«a are 
given for Greenwich Mean Noon ; in all cases Greenwich Mean 
'J'ime is used, reckoning from noon to noon, as in previous years ; 
the angles for Oecultations are reckoned from the apparent N. point 
towards the right of the Moon's inverted image. 
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lETING OP THE KOTAL ASTaO:N'OMICAL SOCIETr. 
Friday, November 13, 1885. 
B. DuNKis, F.R.8., President, in the Chair. 



The preliminary business of the Meeting concluded, 

Mr. Knohd read " Notes on the Total Solar Eclipse, 1885, Sep- 
tember, observed in New Zealand," by C. U. Marten. These notes 
were not claimed to be complete obaervationa ; but as the weather 
was unfavourable forihe official observations, Mr. Marten thought 
hia notes, coutaining certain details in which he took a personal 
interest, might be acceptable to the Society. The observations 
were taken at a station 100 feet above sea-level. An ordinary 
binocular field-glass was used, with an eieellent chronograph and 
self-registering thermometers. At 7'' 4'° a.m. the Sun appeared 
throuf^h a rift in the cloud, and after that an absolutely perfect 
view of the eclipse was obtained. No noteworthy diminution of 
light was observed until about two thirds of the solar disk had 
been coveted, and then the light faded away rapidly. As totality 
approauhed, the shadows were weird and striking. For about 15 
or 20 seconds, the entire disk of the Moon became suddenly 
visible agaiust the white background of the solar corona. An 
instant before totality the solar light was centred into one intensely 
brilliant point, like the beam from an electric arc, and then came 
complete obscuralion. The darkness resembled that of amoonlight 
night. Tbis he attributed to bulky masses of cloud on the horizon, 
and partly to the influence of the glow which surrounded the 
eclipsed sun like a halo. The corona presented a splendid spec- 
tacle, with streamers of two lunar diameters or more in length. 
A long ray proceeded from the lower right quadrant, and there 
was apparently an equatoreal protuberance resembling the Aurora 
Australia. There waa an unateadinesa oud a varying degree of 
TOt. Till, 2 a 



Proceedings at Meeting of pfl'o. lOi. 



406 



luminoBity noticeable in the coronal rays. The red prominences 
bad been visible just before with a remarkable brilliancy to a far 
greater extent than he had ever seen described. The prominences 
were rich in colour, some resEmbling the corona, and varied in 
depth ol hue from pink and rose to Kcarlet and crimson. This 
could be aeen with the naked eye. There was a fall of temperature 
of 5'''S during theeclipae; and the disturbed state of the atmo- 
sphere might perhaps be responsible for some variation and un- 
steadiness in the eoronaJ Sight and red flames. 

Mr, Ranyard did not think it necessary to assume that the colouts 
observed were due to any exceptional conditions, as dust from Kra- 
katoa. The fact that the light had to travel through such a thick 
stratum of atmosphere would, iu his opinion, account for the weird 
effects. The blue or short rays being absorbed, we should have all 
the usual sunset effects. The atmosphere during eclipses is generally 
very disturbed ; as the shadow cone, which is a region of cold, 
sweeps over the observer, great changes take place, and currents 
are set up, and no doubt such current* cause disturbances. 

Mr. Penrose. In observing the eclipse of 1878, 1 noticed some- 
thing which bears very much on this unsteadiness. There was a 
very definite bundle of streaky filaments at the lower edge of the 
disk, and the ends of these appeared to me to tremble. 

Licut.-Qen. Tennant. Does Mr. Martin ment'on anything about 
these waves of shadow which many observers have seen pass across 
the fields? they sometimfis have been called colour-waves. I 
think, if you will refer to the eclipse of 1868, General Addison, at 
Aden, saw waves or bands of light passing across the walls. 
Where do these bauds come from ? They appear as bands of light 
near totality, but one cannot understand them. 

Mr. Matiyard. There is evidence that they do eiist ; there are 
30 or 40 observations. They may be aceounf«d for when it is 
remembered that the chief part of the light comes from the horizon 
through our disturbed atmosphere. The illumination is very 
peculiar. Some persona have attempted to observe whether a 
shadow is east by the corona ; but the Ulumination from the horizon 
overpowers the light from the corona, and the latter appears to 
vanish, and therefore yon have the bands of light from the light 
upon the horizon coming slantingly along the surface of the earth. 

TAivi.-Gen. Tmnain. General Addison saw them on the walls. 

Mr. Banyai-d. They woidd be better seen on the walls than on 
the ground, because if from the horizon, they would fall perpen- 
dicularly upon them. 

Lievi.-Qea. Tmaumt. Butyoucanuot have rays of light from the 
dark baud. If you were to attribute it to a nervous feeling in the 
observer's e^e, consequent ou the change of light, 1 could quite 
understand it ; but I find it difGcult to understand it as a real 
phenomenon that comes from the horizon. 

Mr. Penrose. I have seen the shadows run ning on the ground, 
but it was after the reappearance of the Sun. 
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f Mr. Klein, This appareut movement of shadows may be a 
purely optical illusion, due to the fact thut the last portiou of the 
Sun visible just before totality, being it mere point of intense light, 
all shadows are rendered momentarily more visible by their sharper 
outlines than when, before eclipse, a kiger surface of Sim-duk 
illumination and the consequent increase of cloud reflection toned , 
them down. 

ifr, Ranyard. I do not know that I follow that. The source 
of light is a large surface. It cannot be due to nervous efEeot, 
for diiferent observers all see the bands alike and moving similarly. 

Mr, Stone. In the only eclipses I have seen, the mt was eiceed- 
ingiy still, and I saw none of the tremors which have been spoken 
of, but there were no clouds in the neighbourhood. 1 think that 
someof these disturbances are entirely atmospheric; at the same time 
there is marked appearance of change in the as[iect of the country 
as totality ia coming on ; and there was a nervous creeping coming 
over everybody, I can understand that if imagination was allowed 
play much might be suspected, but certainly no change took place 
in the corona. 

Lmtt.-Oen, Tennant. I cannot conceive it to be imagination ; 
the fact remains. How it is to be accounted for, I cannot 
say, 

The PregiderU. So far as my experience goes in observing the 
total eclipse of 1851, I noticed no tremor whatever in the tele- 
scope during the time of the totality. The images of the Sun, the 
prominences, and the corona (so much as was visible) were perfectly 
steady ; with regard to the shadow, it was seen travelling onwards 
from west to east, and that all my assistantB noticed ; and while 
my eye was at the telescope, one of those gentlemen said, " I can 
see the shadow distinctly coming on ; " and afterwards it was seen 
by myself to go off. "We are very much obliged to Mr. Marten 
for commuuicatiug this observation, as we may, perhaps, have no 
other notices of this eclipse from that part of the world. 

Mr. Enobd read a paper by Professor Pritchard, " On Photo- 
metric Obsenations of the Nova in the Andromeda Nebula ob- 
served at Oxford." The star was first observed on Sept. 7th, when 
the brightness was measured at 8*25 mag. The star declined till 
the end of September, when it was about the loth mag., at which 
it continued till Nov. 12. But there was considerable difiicidty 
in observing the brightness of this new star on account of the 
brightness of the nebula in the background. Owing to the small 
area of the wedge, there was, near the point of extinction, some 
trace of unextinguished light from the nebula. Prom some cause 
or other the behaviour of the star in the nebula, as it approached 
extinction, was somewhat difierent to an ordinary star ; but in the 
large refractor there ia no perceptible difference between the Nova 
and other stars of similar brightnesB. 

Mr. Knobel read a note by Father Perry on " The Outburst in 
iJG2 
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1." The uebula had been observed at StoTiyburfit from 
13 to Kov. iS : oil Sept. 13 the Bpeetnim was continuous at 
the red end, and there was a decided maximum of brigbtoesa in 
the green : a bright baud iu the green was suspected, but not 
dMrly aeeu. On Oct. gtb the speetnim was atUl brightest in the 
green. There was no great change £rom day to day, the magni- 
tude remaining about 11. With a low power the nucleus alone 
was lisibte ; with po\f'ers of 200 and 300 the !N'ova was more bnl- 
liaut than the nebula>. 

2fr, MaiiHiirr read a paper on " Observations of the Spectrum 
of Xova Andromedae made at the Eoyal Observatory, Greenwich." 
He had observed the spectruru on Sept. 4 with the " half-priam" 
spectroscope and simply Haw a contionoug spectrum, extending 
from D to ¥, and without any trace of lines bright or dark. The 
dispersion employed way have been too great, for on Sept. 1 1 with 
the " aingle prism " spectroscope, he was able to see «hat appeared 
to be two bright lines and he got rough measures of their places. 
Un the same night he examined two stars near the Noya in order 
to see whether the comparative faintoess of the red end of ita 
epeftrum vsas due to the feeble light of the star or to anything in the 
spin'troseope, or was really charactoristic of the spedrum. The 
result of the comparison showed that the red end was proportion- 
ally fainter in the spectnun of the Nova than in that of a star of 
about the same magnitude. On Sept. 15, with a prism held before 
the eyepiece of the Great Equatoreal, two bright points where 
again suspected. On Sept. 30, with the half-prism spectroscope 
reversed, the lines were aeen more distinctly, and a third line was 
suspected. One of the lines he belioTed he could trace at times 
into the nebula; but it was \Bry difficult to keep the nebula on the 
slit, which had to be very narrow, and he could not satisfactorily 
confirm his suspicion. The three lines, the measures of which haS 
been confirmed by observations made at Tale College, agreed in 
position within the limits of error of observation with the three 
coronal lines 14741 1350, and 1250 of Kirchhotfa scale. The 
spectrum of the Nova was (raced towards the violet very little 
further than that of the nebula ; but towards the red it was visible 
considerably further. It might be noteworthy that though no 
lines could be distinguished at C, D, P, or G, yet the spectrum of 
the Kova began about C and terminated at about G, and ils 
brightest portion began at D and ended at F. 

Mr, Turner remarked that Prof. Pritchard communicated his 
magnitudes to Greenwich, and at the time the general im- 
pression was that the star was brighter than he had measured it, 
and that is borne out by Mr. Itaunder's remarks about tie mag- 
nitude of the star on the day he obsejred the spectrum. 

Mr. Snohcl. I quite agree with Mr. Turner that the photometric 
comparisons probably make tlie star fainter than it appears to the 
eye. I have made observations from September 3rd up to 
last Saturday, when I last saw it, 1 made 12 or 14 estmctionB 
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on eacli night that 1 had the chance of seeing it, and I have come 
to the conclusion that all the extinctions I haye made oa the 
principle of limiting apertures make the star too faint. I have 
formed an opinion as to why that ie, and I believe it will apply also 
to observations made by the wedge-photometer. The star becomes 
invisible to the eye when it cannot be distinguished from the 
nebula which forms the background of the star, and the aperture 
which makes it invisible in every case seems to me much too large, 
and therefore makes the star much too faint relatively to the com- 
parison star which has been used in the observation. I disagree 
with Professor Pritchard in one statement he makes, where he says 
that " about the end of September Ihis star approached closely to 
the t«nlh magnitude, to which it has continued constant to the 
present day," 1 do not think that it is so. I observed it care- 
fully last Saturday, Nov. 7tli, cloudy weather having prevented 
me observing it at all since Nov, i, when I carefully estimated it 
as three quarters of a magnitude brighter than the small star that 
precedes it iiz" or 114". On Nov. 7th it had decreased in 
brightness from what it was on the isfc, and it was in my estima- 
tion about half a magnitude brighter than the small star. But the 
stars were too faiut for the observations to he made by the method 
of limiting apertures. I would like to ask Mr. Maunder whether, 
on Sept. 4th, when he made his first observations, they were 
made with a spectroscope of rather too high a dispersion, because 
when Dr. Huggiiis made his observations on Sept. 3rd he found 
with a too high dispersion he was unable to see any indications of 
bright lines, but by using a spectroscope with a lower dispersion 
he was able to see unquestionably indications of bright lines. 

Mr. Stone. Does Dr. Huggius say unquestionably ? Was it not 
rather a supposition of his ? 

Mr, Knobd, No ; I had a letter recently aud it was stronger 
than that — he was satisfied *. 

Mr. Stone. The only reason I aak is this : I think a star o£ 
the 7th magnitude should show clearly whether the spectrum is or 
is not linear, I am judging from observations of T Corona which 
I made. There is no doubt whatever about the spectrum having 
been linear in that case until the etar was below the 8th mag- 
nitude, then it was a doubtful thing to say whether it was a 
linear spectrum or not. Unless you know where to look for the 
line 1 should think it is eiceedingl v difficult to determine whether it 
is a linear spectrum in the case ot a star betow the 8th magnitude, 
but certainly it is not difficult with a star of the 7^ magnitude. 
~' "i am merely judging from that one star, 

'f Mr. Kn^el. That star was very much brighter than the one 
ipw in question. 

^ Mr. Stone. I watched it as a linear spectrum until it was con- 
rably [>elow the 8th magnitude, and 1 could distinguish it as % J 

* ^a word "satiaSed" wob applied only to otnerrations made on Sept. 9.— 
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Hncnr spectram below that. I think, tlierefore, if this star had a 
proper linear Bpectnuu and any one had had an opportunity of 
obeerving it with a glass of 15 inches when it was of the 7i- 
magnitude, there ought to be no doubt about the L-harnetet of 
the Bpeetriun, I am simply judmng it from the only case I have 
thoroug:hly tested, the ease of T CoronE. 

Mr. XnoK remarked that by rough estiniate it was about 8| to 
9 mag. on Sept. 28; but as this was a hurried observation, on 
oooount of cloudsi, it was probably too high, for on Oct. t it was 
only about the 10 or loj mag. Its colour was then whitish, and it« 
difk rather large and undefined. Gauging by the method of limiting 
aper+ures, hefoimditabout the nth mag. on Oci^. 27. On Oct. 27 he 
also gauged the star referred to by Mr. Knobel, and found it about 
i2'4mag. On Not. 7th, the same night when Mr. Knobe! was 
making his observationB, the Nora was 1 1'8, while D' Arrest's star 
was gauged i2'3, The difference of J a mag. between these two 
exactly agrees with Mr. Knobel's obserration. He further stated 
that he felt great difficulty in gauging the magnitude for the 
same reason that Mr. Knobel has stated, yiz, the brightness of the 
background on which the star was projected. He had ganged it 
with a power of 191, His observations thus agreed with Mr. 
Knobel's in the fact that the star decreased in magnitude con- 
B'derably between October and November, whilst they were hardly 
in accordance with Prof. Pritehard's views. 

J'r. Turner. The** was also a general impression with the 
trar sit- circle observers at Greenwich that the star was decreasing 
rapidly througVout October. The observatio.is became much more 
difficjlt towards the end of the mouth. "With regard to Mr. 
Knobel's remark about the photometric observations as opposed to 
eye observations, it appears to me the question is similar to that 
of the moonlight background, as to wnether the background does 
or does not interfere with the accuracy of wedge-photometer. 

Mr. Brett. I would like to call attention to tlie unreliable 
character of wedge photometry. Most observers cannot be de- 
pended upon be'ow the 8th degree of magnitude. I know many 
good obsei-vers who will see a 9th magnitude star go out when I 
can see it long afterwards. The eyes of some persons are excel- 
lent for high illnminat^on, and the eyes of other people are good 
for low illumination, and the^-e are many people who cannot cor- 
rectly estimate d^rees of light below the 8th magnitude. 

Mr. Stone. I should like to say a word not in proof of a theory 
I brought forward some years ago, but to explain its possibility. 
The Sun is known to be surrounded by a great deal of coronal 
light. Similar envelopes must surround the stars generally. 
These gaseous envelopes might, in the case of a cluster, form over 
the whole or a part of the cluster one mass of gas. So long as 
such a cluster was within a certain distance of us, the light from 
the stars would prevail over the light from the gaseous envelope, 
and an ordinary stellar spectrum would result. Suppose such 4 
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duster remoTed further aud further from us, the light of the staxii 
would diminiah inveraely aa the square of the distance, while the 
light from the envelope would remain §enstbly constant, because 
the contrtbutiag area would be increased in the same proportion 
that the light from each part was diminished. The result would, 
be that for distances beyond a certain limit tie chief light 
would be nebular and not stellar, and the Bpectrutn woulc 
a linear one. 

Mr, Comnon remarked that, with regard to a star being veiled' 
with nebulous matter, a sufficient magnification would detect the 
difference between a nebulous masa which you cau magnify aud 
a star which you cannot magnify. And whilat an increase in 
the magnifying-power brings more stars into view, It decreases tii», 
■visibility of nebulte. ? 

Mr. Bam/ard. I mvf the star for the first time on the 4th, and 
was not able to see any bright lines in its spectrum. If there 
were bright lines in it they were very faint as compared with 
the rest of the spectrum. 

Mr. Maunder. The bright lines were certainly very faint as 
compared with the linear spectrum : they were only just distin- 
guishable on it. I think my failure to see them on Sept, 
might possibly be due not only to the fact that 1 used a great 
dispersion than on Sept. 1 1, but also that I did not use so narrow' 
a slit. I also tried a cyUndrical lens on Sept. 4tli. On the other 
tand, it might be that the relative brightness of the linear and the 
continuous spectrum changed from one date to another. Of 
course we cannot assume that the relative brightness of the bright 
line spectrum and of the continuous spectrum was always the 
same either in this star or iu T Coronas. 

A vote of thanks was then passed to the authors of the papers. 

Mr. Hilger said that he wished to bring before the Society a new 
form of goveruor for the driving-clock of an equatoreal. He had 
often made Foucault governors, which used to be considered the 
beat for driving-clocks, and the present one resembled those so far 
as the fans were concerned. But he did not believe in any form 
of governor which depended upon friction ; and in this form thftn 
friction was confined to four fine points which carried the two fans,ij 
and he had succeeded in bringing the action under such perfect ' 
eontroi, that it was possible to take off or put on an additional 
40 lbs. to the driving-weight without any appreciable difference 
n speed. The fans were pulled towards the spindle by means of 
'chronometer springs. There was no parallelogram motion to keep 
•the fans inclined at equal angles to the spindle, and yet, under 
every variation of position, they always opened symmetrically j 
when he first tried the fans, he found they worked at differenfei 
sds when close to the cylinder than when they were open. 
,t difficulty he overcame in a manner he proceeded to explain.. 
He would be moat happy to show the practical working of the 
'dock, and explain any further details if any one in the 
sired farther information. 
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bher believe in a clock controlled by friction. This clock relies 
fo the friction of air instead of against a solid base or on a wheel, 
cannot see that the springs which Mr. Hilger has enclosed in these 
two boxes have that proper relation to the angle that these fans 
take as to give that necessary control which Mr. Hilger claims. 
I do not wish to criticise this clock in any contrary spirit, but 
only to find out the best clock for driving a telescope. 

Mr, Turner, Through the kindness of Mr. Hilger I was allowed 
to see the clock at his workshop, and he put it through a series of 
tests. One test he subjected it to was the constancy of the 
driving with different weights. The clock is driven with 
weights varying from 120 lbs. to 240 lbs., and the constancy of 
rate was practically tested for those two weights. It was tested by 
a counter which revolved once in a minute and a half. Originally 
the clock was found to drive more slowly, by about six tenths of a 
second, with the heavy weight. Then Mr. Hilger altered the 
position of the small weights, which he claims to be the adjusting 
feature of the clock, and that difference was reduced to three tenths 
of a second. He then adjusted it a little further, and finding he 
could not adjust it perfectly accurately without more time, he 
thought it would be better to show it could be over-adjusted, i, e, 
made to drive quicker when the weight was off, and that was 
done to the extent of four tenths or five tenths of a second per 
revolution. Tou could not, of course, make it drive still more 
quickly when all the weight was taken off ; but it was practically 
found that the rate of the clock could be over-corrected at those two 
points, and consequently there was a strong presumption in favour 
of the possibility of regulating the clock to drive throughout the 
intermediate range wdth an accuracy approaching the limit of 
observation. The observations of two observers agreed generally 
within one tenth of a second. 

Mr, Penrose. Was it doing any work ? 

Mr, Turner, No ; but the driving part of the clock was itself 
varied. 

Mr, Eanyard, The great difficulty is to get an even rate. 

Mr, Common. I would like to remark that the working of these 
clocks, however well you may regulate them, depends entirely upon 
the strength of the spring, and that spring is affected by the tem- 
perature. The temperature is an all-important consideration. I 
have adjusted a clock I have with my 3-feet telescope to almost 
absolute accuracy. I am sure the rate was regular enough, but I 
found as the night grew colder, so the clock began to gain, and the 
colder it got the more it gained, and here we have no compensation 
for temperature at all. There is no doubt at all that a good clock 
is of the greatest importance, especially to people engaged in pho- 
tography, and I have thought of a great many ways and made a 
number of experiments of very peculiar kinds. If you have a very 
heavy pendulum swinging at one or two seconds, so that a litdc 
motion and very fine spring will not affect it you will find you g« 
a margin of effort in this fine spring, and you get a controlli] 
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power ; and if you have a spring attafhed to that rod, and attached 
to n crank, and also to a pendulum, you will find that the peodulion 
will give you a very fair motion. I should tiink it is one of the 
most useful lines to go upon, and is fur better than anything that 
is oontrolled by a spring, because you can compensate the pendulum 
but not tie spring. If you have to have the clock where the tele- 
scope is, and you foimd the temperature falling from 55° to 30" or 
25'', or even to ao°, as I have known it, you will find an enormous 
difference in the rate of the clock. I do not want to make any 
objection to this clock as a clock, but I think it is important, in 
threshing this subject out, that the best governor should be ob- 
tained, and I do not think Mr. Hilger is working upon the right 
lines in having a spring which is liable to change the governing 
power owing to the temperature. 

^r. HilgiT. I tried the clock under different temperatures for 
that very reason, and when the fans are wide open it makes no dif- 
ference if the temperature varies because the fans will come close 
together, but the speed will keep the same, whether the air is dry 
or moiat. 

Tkt Agtronomer Royal. It seems to me that the important poiut 
o£ this clock is that when you take the weights off you make the 
dock go faster. 1 should like to ask Mr. Common if he has aeen 
any clock in which that could be effected, because that is an im- 
portant point. With an increase in friction the clock may be made 
to go faster, or it may be made to go slower, and therefore it may 
be made to go at the same rate, whatever the friction mity be. The 
difficulty that I have seen in the ease of other clocks is that they 
vary with the load they have to drive. 

Mr. Banyard. There need be no yariation of the driving-power 
if you have a long driving-cylinder. 

Mr. Gommmi. I do not see that anything would be gained by 
having a clock that would do either one thing or another with the 
weight taken off. 

The Astronomer Royal. Ton want to have the power to m^e 
it go faster as well as to go slower, then you have the power of 
making it go at the same speed. 

Mr. Gommtin. 80 you can if you can make it go slower. The 
only objection I make to this dock is that where you have a spring 
which is acted upon by the temperature your error will be very much 
greater than with a pendulum ; and hence I say the best line to 
go upon in making a driving-clock is that upon which Sir George 
Airy went at Greenwich, namely, a conical pendulum. This clock 
with a spring will go very well if it is kept in a mean temperature 
room, but if you apply it to the rough test of actual work you 
will find you want compensation. If ynu want to trust the clock 
entirely, you must have something in the shape of a pendulum 
to compensate for the difference in temperature. 

Mr. BmJcnei/. With reference to M. Villarcean's flying 
governor, the flyers are kept in position by the weight sliding on 
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the central spindle moving up and down as the fans open, and 
that seems to be free from the objection which Mr. Common has 
urged, that the force of the spring would vary with the temperature 
in this governor. The rate of the clock when the flyers were in 
different positions was adjusted in much in the same way as by 
adjusting the weights described by Mr. Hilger, and I presume 
they are similar. The weights were adjusted on screws, and these 
weights you could adjust so that the clock would go at the same 
rate when the motive power was varied. 

The following papers were also announced ; — 

T, Mackenzie, " On the Application of a NicoFs Prism to Sex- 
tant Observations." 

J, Maguire. " Total Solar Eclipses 878 to 1724." 

Capt W. Noble. "Daylight Occultation of Aldebaran on 
July 9th, 1885. 

A, A. Ramhaut " To reduce the Precessions computed with 
Bessel's constants to an agreement with those of Struve." 

Rev, T, E. Espin, " Note on Mr. Chambers's suspected new 
Variable in Corona Borealis." 

A. Marth, " Ephemeris for Physical Observations of Mars, 
1886." 

Prof, G, Pritchard. " On Dr. Wilsing's Examination of the 
Wedge Photometer." 

The Rev. S. H. Saxby was duly elected a Fellow of the Society. 

The Meeting adjourned at 10*^ o™ p.m. 



The Greenwich System of Sympathetic Clocks and the 

Distribution of Time-signals, 

[Continued from p. 369.] 

Fob a glance at the actual working of the system we will imagine 
the time is nine o'clock in the morning. A clock-star is selected 
from the observations of the previous evening, its transit read off 
the chronograph-barrel, the mean of the several wires taken and 
reduced to the centre wire, and the proper instrumental correc- 
tions * applied. The result gives the time shown by the sidereal 
standard at the instant of the star's meridian passage, the dif- 
ference between which and the tabular R.A., as obtained from the 
* Nautical Almanac,' gives the error of the S.S. clock as obtained 
by the particular observer. But the times of transit, as estimated 
by the several observers, differ by a small quantity ; hence the 
necessity, where there is more than one observer, to choose one as 
a standard to which all the others are referred. When this 
personal equation, as it is termed, has been applied the resulting 
error is compared with the error found on some previous occasion, 

^ Collimation, level, and ai^imuth. 
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mid the differeni.'e regardful aa the iv»ic of ths clock during the 
intervnl. When the propurtiunal part of this rate is applied 
jur error ns found by the star, we know the clock's error 
at the present time. A compai'ison ia earofuUy umde between the 
sidereal chrouometor A, and the mean solar chronometer B, by 
waiting for a coiDcideuce of beats. The difference between the 
is then augmented by the aeceleralion of the sidereal clock on 
in time to reduce to moan noon. To this ia added the 8.8. time 
neau noon, and whatever the result difiers from o" o" o' is the 
error of the mean solar clock. Suppose the latter is found to he 
i''5 slow, the handle of the commutator is turned to A for five 
minutes. Another comparison ia made before ten o'clock to cor- 
rect any outstanding error. 

While waiting for the t«n o'clock signal to go out, let us glance 
at the Post^OtHce circuit, a plan of which is given in fig. 3. 




I 



Yirst, the circuit B, a, b, T, K, is the hourly signal circuit, through 
which a current passes every hour. B is the battery, R the Post 
OHlce or hourly signal relay, T the ball-trigger magnets, and a and 
h springs in the mean solar clock. A pin (shown by the dot) on on 
arm «, Rxed to the axis of the seconds hand closes the Bpriuga 6 at 
theo" of every minute, while thespriogs a are closed from sg^" to 
Gol" each hour by a pin ou a disk turning with the minute hand. 
"We seo therefore that both apringa aro closed every hour at the 
same instant, and the circuit ia completed. The current passing 
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through the relay E closes the springs /, and the signal passes out 
to the Post Office, whence it is sent in all directions to every part 
of the kingdom. 

In fig. 3 will be noticed the coils T in the hourly signal circuit. 
These are used to drop the Greenwich Time ball, the principle of 
which is seen in ^g, 4. The ball slides on a mast fixed on the 
east turret of the Observatory. A rod, sliding in a groove of the 
mast, and attached to the ball, terminates at its lower end in a 
piston a which rests at the bottom of an iron cylinder/. This rod 
is raised by means of a winch and chain ; the latter passes over a 
pulley and is brought down to a movable collar sliding on a couple 
of guide-rods parallel to the ball-rod. When the chain is wound 
on the winch the collar rises and lifts the piston to the position 
shown in fig. 4, where it is maintained by two clips. The collar 

Fig. 4. 
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slides down again on unwinding the chain. These clips are con- 
nected by a series of levers with the lever c, which is, some minutes 
before the hour, lifted into the position shown in the diagram, 
where it is held by the arm d.. The hourly current passing through 
the coils T, the arm e is pulled, and with it the support d^ 
causing the levers c and h to fall. In consequence of this, th€ 
clips are opened outwards, leaving no support for the piston c 
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wliiuli at oDua dusLtiiidB, UringiDg the ball with it. The ball elides 
down tbu mast at lirBt rapidly, bat the compressed air in the 
cylinder, actiag as a buffer, brings it gently to rest. The instant 
ot leaving llie cross at the top of the maat is the time to be notad. 
The ball ia only dropped at i'' every day, but, as is seen from the 
flgure, it could be dropped at any hour, since the relay is in the 
hourly circuit. 

It may be as well to mention here that the Westminster clock is 
not directly controlled by the Greenwich current. By an arrange- 
ment in the clock, two signals are sent along the Post-Office wire 
to the Observatory every day at certain times. Should these 
signals show an error of 3 or 4 seconds, notice is sent to Messrs. 
E. Dent and Co., who at once take measures to correct it. This is 
seldom necessary. The performance of this clock is always care- 
fully exhibited in the Astronomer Eoyal's report. At the present 
time all signals sent from the Observatory go first to the General 
Post Office. Previous to 1884, Feb. ag, signals were transmitted 
hourly to the S. E, K. Co.'s station at London Bridge. With the 
exception of the signal at 1'', these were at the disposal of the 
company, who for this privilege allowed the i'' current to 
pass along their wire to Deal for the purpose of dropping a ball 
on the old semaphore tower. Provision was also made for 
return signals, which are necessary to insure the proper working of 
the ball. Some time prior to 1884, Feb., the S, E, It, Co, informed 
the Astronomer Boyal tliat they could not continue to allow the 
current io pass, as the wire was in constant requisition. Arrange- 
ments were then made to drop the ball through the medium of the 
Post Office (see fig. 5). 

The time-signal work has increased so much, that at present there 
are two chronophers in use at the office in St, Martin's-le-Grand. 
These chronophers consist of numerous switches and relays, which 
are brought into and put out of action at the proper moments by a 
good clock. This automatic action sends the single Greenwich 
current on numerous different wires, which may be grouped as 

1. Metropofitan. Signals every hour. These wires being used 
only for time- signalling remain always in connection with the 
relay. 

2. Short Provincial. Signals at 10" and i" ; e, <;. Portsmouth. 

3. Medium Provincial. Signals at 10'' and 1" : e. g. York. 

4. Long ProvinciaJ. Siguids at 10'' and i": e. g. Edinburgh. 

5. Deal Ball. Signal at 1". 

Tn the normal state the provincial wires are connected with their 
respective speak ing-instrnments by vertical springs resting against 
small square studs. In the chi'onopher those springs are arranged 
in a row and crossed by a horizontal bar of iron. Shortly before 
the hour the clockwork forces this bar to rotate and push the 
springs away from the studs, while the bar ia itself in connection 
with each spring. Tliis bar, really in three (larfs, is also in con- 
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1 with the several batteries tlirough the medium ot the 
^8, aad hence a constant current is set up aioug all the wires 
; the receiving stations. The effect of the Greonwich 
is to eet the relays in action and thereby reverse the 
This reversal is the time to be noted. The bar is then 
ceturned to its usual position. 

Q example of the working of the chronopher, a plan of the 
iments for the Seal bail is given in figure 5. At the top 

Kg-S- 




wiJl'be seen the vertical springs ami contact-stnda with a portion 
of the bar which had to be insulated to admit of the return 
signal passing to Greenwich. Two extra relays were found neoes- 
sary. The Greenwich current enters through the gahanonieter 
A, thence to the tongue of relay B, along the movable tongue to 

C, thence to the second relay D, which efiecta the removal of tbe 
tongue from E to F, and so picking up a current from the battery 
G, which paasea out to Deal through the tongue of relay D (leaving 
at H) through galvanometer I, and out to line by way of chro- 
nopher bar J. 

The return from Deal enters through J and I to H of the relay 

D, and thence to E and the coils of relay B, removing the tongue 

K:o C, and by this means picking up a current from the 
3t, which passes by H through A to Greenwich, 
me lost in setting the relays in action and generating local 
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eiirrentB is found in praetioe inapjireciftble, aud full confidence 
may be placed in the aigunls thus nutotaatieallj distributed, Be- 
Bidt-B these signals, however, the lo" i.M. current from Greenwich 
is distributed hy }iatul contact by clerks, who on hearing the signal 
simnllAneouHly transmit signals by the usqr! speaking instrnmentB. 
Tht!se go to some 6oa offices Dot supplii-d by the chronopher, and 
iheae in turn distribute to others, and in this manner the Green- 
\vii?h time becomes diffused throughout the United Kingdom. 

The scale of charges may be found at the end of the Post-Office 
Guide. These charges vary with the distance of the receiver from 
the Local Head Postal Telegraph Office. 

It is pro{jer to state here that Sir G. B. Airy endeavoured for 
many years to secure an extension of the Time-sigufd System by 
the establishment of an hourly signal station at the Start Point. 
As far bock as 1862 be succeeded in getting a Committee of 
the Board of Visitors to memorialize the Duke of Somerset, then 
First Lord of t!ie Admiralty, in reference to the subject. After 
H mass of correspondence the Admiralty eventually declined, on the 
plea of cost, to erect and mamtwn a time-ball. In 1872 Sir George 
again brought the subject fonvard : but without success. The 
adoption of Sir George's plan would have entailed an original 
outlay of about £1800 and an annual cost of about £200. The 
present Astronomer Koyal has taken up the matter again. He has 
received an assurance from the Committee of Lloyd's that that 
corporation would be willing to undertake the maintenance of 
hourly signals at the Start or Lizard, provided the government 
would supply the necessary apparatus. By this arrangement there 
would be no annual charge for maintenance, and it is estimated 
that the first outlay would not exceed a very moderate sum. As 
the objection to the original plan is thus cleared away, we may 
hope that before long ships passing down Channel will have the 
means of obtaining a good sea-rate for their chronometers. By the 
method proposed by the Astronomer lioyal, the signals would be 
made automatically by a local cluck, which clock would be 
corrected daily by the help of a time-signal from Greenwich at 
10 A.M. This signal would start an auiiliary seconds pendulum 
suspended freely just behind the clock pendulum. The attendant 
would then make the clock pendulum pass through the middle of 
its vibration at the same instant and in the same direction as the 
free pendulum. This could be done by electro-magnetic action as 
described under the Mean Solar Clock. T. Lewia. 



Esl-il opportun de chauffer le Made de compter le 

Jour en AstroJtomie ? 

La question ainsi posee a et-e soumiae ik uo torn- de preoonsul- 

tation pendant la reunion do l' " Astronomische Gesellschaft " 4 

Geneve, an mois d'Aout dernier. Sou President, AI. le Prof. 
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_ Auy erB, a introduit le sujet d'lme fa^on magiBtrale i propos de la 
"'solntion votes par la conference mtemationale de Washington 

Pt'eBt confonne au deair exprim^ de divera cote's de le voir 
w par das astrooomea, et il a aoigneuaement anuonc^ que la 
converaation ne devait point aboutir i an vote, TaaBemblee n'ayant 
point quality pour en formiiler, mais que lea opinions de aea 
membres pourraient jouer un rflle daua I'liistoire d'une motion 
r^ceute et encore loin d'etre mure. 

Un r^iime dea avis (^mia sur le sujet peut intdresaer toutes lea 
peraorniea s'occupant d'aatronomie. Nona allona le tenter avaut 
d'avoir pu prendre conuaiasanL* du proc6e verbal ofliciel de la 
adance, non encore public. 

Commen^ona par donner le texts de la nisolutiou votee & 
Waahington ; — " VI. La conference i:mefc le V(eu qu'on fasae 
cotnmencer lea datea aatronomiquea et nautiques dans le monde 
entier h. minuit moyen, aueaitot que faire ae pourra." 

Le premier opinant a ete M, O. Stmve, Direoteur de I'Obaet- 
vatoire de Pulkowa, et il a parl^ avec I'autorit^ que lui conf ire sa 

nde position dana la acience, en faveur du changement viae 
la Ti^solntion. On ^tait averti de aa manii^ de voir par sa 
brochure sur les resolationa de la confe'rence, publiee au printempa. 
II a developp^ la these ^nonc^e dans cet opuacule, que dans le 
aiecle de progres ou nous vivons, tout ee qui tend ^ aimplilier lea 
relations entre les divers peuplea, lea diverasa carri^res, merits 
d'etre aerieuBement etudie et poursuivi. Lea astronomes, ayant 
une Eagon differente de tout Is monde de compter lea datea, doivent 
y renoncer pour se conformer fi I'uaage goneral. 11 a rsconnu qu'il 
en resulterait pour eux un sacrifice, mais ce sacrifice devait etre 
conaenti pour ne plus faire bande h part, pour se plier h, la methode 
nniveraellement adoptee, d'autant plus que les observatoirea ont 
Bouvent affaire avec dea institntiona publiquea, pourauivant dea 
buta pratiques d'interSta divers. 

Lea orateura qui lui ont succede ont tr^a franchement soutenu 
le maintien du statu quo. 

Le Prof. Sporer, de Potsdam, le ael^ observateur des taches 
Bolaires, tout en se servant de I'heure civile pour a^a travaux, ne 
reclame point de changement, ae reudant compte des dangereuses 
consequences que eels entrainerait pour les astronomes. 

Aprte lui, le Prof, 8. Newcomb, de Washington, d^veloppe ce 
point de vue avec beancoup de force, prouvant que I'unauimit^ 
reunie k la conference d'Amerique ne comprenait pas la voix la 
plus autoriaSe, la plus eompetente, dans son propre pays, ponr se 
prononoer en pareille raati^ro, 

la lettre inseree dans te cahier de Janvier ecoule dea ' Monthly 
Notices ' avait deji prevenu le monde scientifique des vuea con- 
aervatricea de M. Newcomb au point de vue aujourd'hui d^ttu. 
II expose que depuia deux cents ans et au del^ lee astronomes 
comptent le temps & partir de midi, aana qu'on ait jamais su ^ as 
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ploindre de leiir m^thode, dont ils ae trODvent Inen. Elle a pour 
eui des avantages posit ifset leur laisee toute facility poor paeser an 
temps civil. Cbanger lenr mode de faire entrainerait une confusion 
inextri(»ble dans toiite la !itt«ratnre astronomique, et feraifc conrir 
la chance d'erreurs dans inaintes recherches. Cette partie de son 
argumentation est trait^e par I'orateur arec une " humour " fort 
goutee de see auditeurs. 

Le Prof. Ed. Weiss, de Vienna, sft demande ib qui profiterait le 
flftcrifiee reclame dea aatronoraes. et il ne le decouvre pas. Or 
lorsqu'on demande un sacrifice, il est raisonimbb de e'enqucriren 
faveur de qui il doit etre conaenti. L'obuerTBt«iir se refere 
toujours au mcridieu du lieu ou il opcre, qu'il compte en temps 
moyen, en tempa vrai, ou en temps sicleral. L'unifi cation dea 
m^ridiens n'est point ici de mise, et jusqu'en ^ternite ce sera la 
nujt qu'on observera lea e'toilea. U serait facheus d'aToir & 
introduire un changemenl de date au milieu de tnute aerie d'ob- 
aer^'ationa qui depasGerait llieure de minuit. 

Le Prof. Safarik, de Prague, insist« sur I'idee de sacrifice pre- 
dtee. II constate que ce aacrifice ainsi fait au public, n'est 
Dultement eiige par lui : pourquoi dSs lora se I'impoBer ? 

I^e Prof. Kriiger, de Kiel, pense qu'il eiiste fort peu de ptanta 
communs entre I'astronome et le public. lA ou il en eziate, an 
compramis pourrait aisnnent a'etablir sans troubler une habitude 
prise d'ancienne dale, et qui a aee raiaona d'etre. 

Le Dr. Duner, de Lund, opine dans le mSme sese. 

M. le President Auwers regarde la question comme du ressort 
intime de Tastronomie. L'habitude admise pourrait etre discutee 
a'U a'agisaait de I'etablir, maia elle esiste, et toute discontinuite 
introduite dans la roaniere de compter te tempa serait la source 
de gravea desagrementa. 

Apr^ lui M. H. Gr. v. d. Sande Bakbuyzen, de Leide, se voit 
retirer la parole au momeut oii il veut argner, en faveur du 
maintien de la coutume admise, du desir des marins de eonaerver 
le compte du jour 4 dat«r de raidi, appufant ainsi le point de vue 
dea aatronoines ; il a ete entendu au debut que les opinions de ces 
demiers seuls seraienfc invoquees. 

JjB Prof. Gyljlen, de Stockholm, en presence d'nn desir general 
de I'enaemble des aatronomes d'adopter le changement, se rangerait 
k la resolution maJgr^ ses inconv^nieuts reels. Mais comme noua 
sommes encore loin de cette condition realisee, il n'j taut pas 
Bouger. 

Le Prof. Tietjen, de Berlin, repr^sente dans I'asaemblee la cause 
du ' Jabrbuch,' dont le role est importaut dans la acieoce, et dont 
I'opposition a ete prect'demraent manifeatce. II declare toutefois 
que cette opposition cesacra Jorsque la majority des astronomes le 
demandera. Ce ne sera en tout cas pas avant I'an 1900, pour ne 
pas dire I'an zooo. 

Le Dr. Pechiile, de Copenlingue, eat raoina effraye que plusieurs 
de sea collegues par 1 'introduction du nouveau mode ; maia il est 
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ausai d'aris quB pour y songer, il fnut qne runanimite dea a 
Homes lui eoit acqutse. 

Enfin le Prof. J-'olie, Directeur le I'Obaervatoire do Bnuelles, 
apree s'etre montr^ dispose a se prefer au plus tot h, une tentativB 
"assimiler le jour astronoraique au jour civil, reconnalt, sur I'obsep- 
ktion du President, que dea mesurea iaolees, prises daoa ce aens, i 
itraineraient de graves inconvenients. II termine en reclamaut, 1 
progria k reaiiaer sans dclai, I'adhesioii de toua let 
savans, de toutes lea institutions h, la reforme, dej& aatique 
iijoiird'hui, du calendrier G-regorien. I 

Le compfce rendu qui prAiede reproduit en abregiS, avec touts | 
I'exactitude possible, I'echange d'idees qui s'eat produit pendant la I 
^' nee du congres. S'il a offert un ensemble d'opiniona ttks I 
'urent de cejui qui s'eat manifeste pendant la deliberation du | 
Octobre 1884, k 'Wasbiugfon, eela tient probablenient ik la 
impositiou purement astronomique de I'assiatance. 
^ous savona qu'un astronome veritable, et parmi lea plus 
eminents, ddlegu^ de la G-rande Bretagne, de I'autre cote de 
I'Atlantique, a montn! une complaisance surprenante en faveur de 
rinnovation proposee, et qu'il a par IJi mfime puiaaammeut contribu^ 
tl I'adoption du vceu fonnuld daoa la resolution. La reunion de 
Qen^ve Ini aura prouve que ses confreres de I'ancien monde ne 
Bont paa disposes h. faire bon marcbe de leurs traditions et d 
leurs babitudea, De puissantes raiBons ont cte donndea pour le 
conserver, raisons vaiUamment aoutenuea aussi par le plus autoria^ 
de tous les aatroDomea Americaina. 

L'introduction du jour universel venait d'Sfre votee Ji la conference 
de Washington, malgr^ une tres grave modification aux propositions 
anterieores, avec la s^e reserve contenue dans le teste de la IV' 
resolution, ainsi con^ue ; — " La conference propose I'adoption d'une 
Jieure uoiTCrselle pour tous les besoins pour leaquels elle peut etre 
ee convenable. Cette heure ne devra pas etnpAAer Village de 
e locale, ou d'une autre heure normale qui paraitra desirable." 
Cette demiere clause paraissait destin^ i rassurer lea aimples 
'^mortels anr I'emploi de (eur ancienne routine pour compter la ' 
temps, en ui>ant du midi et du minuit de leur borloge, et k 
rassurer les aatronomea et les marins, libres de continner h a 
leur mode special de commencer leur jour. Comment !e voju 
dana la TI' resolution vientr-il defcniire cea assurances tranquil- 
lisantea, eidter dea opposition capables de nuire 4 I'un dea buts 
principaus de la conference ? Noua ne saurions I'espliquer, 

On ue peut ae le dissimuler : il y ft encore beaucoup a faire pour 

amener I'adoption de la mesure, meme pour ceui qui y ont un 

int^ret direct. Les aavana qui leur ont fourni I'idee de Theure 

TmivefBelle en vue des teJegraphes, dea vovages de long coura, dea 

^^crandea lignes dea chemins de fer, derront-ils Stre contrainta de 

^KSi anger leurs coutumea anciennes et respectablea loraqu'ila y troa- 

^^went de s^rieux inconvenients ? et cela avaut que nul parmi les . 

^^ureniiers intereases ait pris des meaurea efficaces pour I'appliquer? 
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Dans le caa possible, oil le syat^me propose viendrait h eehouer, 
avotit mSme d'etre eeaaye, quel role de dupea a'auraient pas jout 
oeui qui precipitamment modifieraieut leurs proc^dee. 

Le jour universel a ete ulftiremeiit defini k Borne en 1883, mais 
profondiiinent altere ik Waahingtou au point de vue dea astronomea ; 
see conditioDs y ont 6te determlB^eB, juatifieea, diseutees ; maifl 
une etude conacJeucieuse et de longue haleine eat necesaaire pour 
le rendre atiliaab'e. Cette etude est du ressort dea ^ndee 
adminiatrations. Jusqu'ici rien n'a traiiapir^ en ce qui coucerne 
sa poiirsuite ; on peut mcme suspector un peu le z£'!e qu'ellea y 
apportent, Dana ces circon stances, pourquoi venir parler change- 
meats aux bommes de adence, dent lea agiasementa sont aans 
infiueuce aucuae sur la grande tneeure dont il est qaestion de doter 
rhumanit^. Que lea astronomea comptent leur jour k partir de 
midi ou de minuit, ils aauront toujoura foumir le temps moyen il 
ceui qui le deaireront, quel que soit le meridien pour lequel on 
viendra le leur demander. 

TJn auteur dont !a competence est grande dana la matiere, le 
Prof. Th. von Oppolaer, de Vienne, eat parti d'un point de vue 
fort different pour pr^coniser I'lnnovation, m€me (lane la science 
qu'il illustre. 11 prevoit la reforme adoptfe par runivers entier, et 
suppose, aveo Mr. Randford Fleming, le pubfic des cinq partiea du 
monde acquis i. la nouvelle maniere de compter le temps, I'heure 
universelle employ fe sons to us lea meridiens. 

Pour cette epoque, qui nous parait encore un peu du resaort de 
I'ntopie, il pr6voit, en homnie pratique, lea proeedea lea plus 
commodes pour lever les obstacles dont M. Newcomb et aes 
collogues, caleulateiirs d'epheraeridea, aont aujourdliui frappes. 

Dana cette hypothose, noua ne doutons pas qu'avec le concours 
de tons les savana, dont In resistance ira a'amoindiiaaaDt, on 
n'arrive h une entente donnant satisfaction h, toua. Maia, pour le 
moment, nous concluona avec la qnosi unanimity des astronomea 
rennia k Geneve au moia d'Aout 1885: prudence, paa de pre- 
cipitation intempestive ; conaervons notre independance, qui n'est 
nuiaible k peraonne ; voyons venir le progrt^, s'U a'etablit ; maia 
ne noua laiasona paa entrainer dana une voie ingrate, qui a sea 
dangera, pour I'nnique avantage de faire dn nouveau. 

Qenfiye, tgSj, Ootobro ii. E. GautiKK. 



Remarks on Dr. Wilsinif's Experimental Examination 
of the Wedge Photometer, 

In the last issue of the ' Observatory ' there was given a condenaed 
summary of Dr. Wilaing'a experimental esaminatiou of the Wedge 
Photometer. Dr. Wilsing's remarka are, as might be expected 
from him, diacriminating as well as able and exhaustive. As Hie 
work criticised by bim is that contaiQed chiefly in Vol. xlvii. of tha 
' Memoirs of the Eoy. Aatr. Soc.,' it does not refer to a very large 
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nmaber o£ the fainter stars, my labours regardiag whicii will be 
published by the Delegates o£ the Clareiidoa Press, under the 
title o£ ' tTraQOmetria Nova Oxoniensia,' probably by the time tliia 
article is in the hands of your readers. 

Dr. Wilsing, as the result oi his esperimeDtal imd exhaustive 
enquiry, comes to the conolusion that, provided certain evident 
and ordinary precautions are taken, the Wedge Photometer ifl "a 
valuable addition to our instrumental aids." With this opinion 
from an authority so competent, aatronomers may well rest 
entirely satisfied, since I did not hope to devise an instrument 
which would produce valuable results if incautiously and unskil- 
fully used, but one which should neither prese;it any unusual 
difficulty, nor possess any fundamental defect, if fairly handled. 

There are, however, a few remarks connected with Dr. Wilsing's 
researches, on the four points stated iti your issue, which, as being 
due to tbat eminent astronomer and as probably interesting to 
your reader, I propose to make seriatim. As to the homogeneity, 
selective absorption, and geometrical figure of the wedges, I am 
glad, but not surprised, tbat my able critic considers the enquiry 
thoroughly satisfactory : these are points which I consider aa of 
far more practical importance tlw,n any minute physiological 
considerations under which the instrument is eaatnined. 

I. Dr. Wilsing " thinks that the use of the method of limiting 
apertures for the determination of the wedge constant is to be 
avoided, because the brigbtneaa in individual ohjectivea is not 
directly proportional to the aperture." la this I am absolutely at 
one with Dr. Wilsing. I abandoned the method of apertures in 
regard to the wedge for the very reasons assigned by Mm ; never- 
theless my own numerous experiments show that I might have 
adopted the method without introducing that serious amount of 
error which he derives from some object-glasses of a different 
character to those used at Oxford. Wolf and Ceraski have met 
with the same sort of results herein as Dr. Wilsing ; but Dr. 
Miiller operating with an object-glass of 135 mm. does not find 
the results bo objectionable ". Nevertheless 1, with Dr. Wilsing, 
distrust the method. These remarks do not apply to Mr. Knobel's 
use of an unsilvered mirror. 

n. " That it is not right to assume the invariabilitv of the eye 
for any length of time." In the abstract this remark must be 
tenable; but in the mode in which the instrument is used at 
Oxford it is shown, by reference to a table containing the observa- 
tions of a single night, that there is evidence of the constancy of 
the observer's eyes diu-ing the observations of Polaris taken at the 
commencement, the middle, and the end of the extinctions. Even 
if the sensitivenesa of the eye were practically variable, the division 
of the observations in this way would secure a result in accordance 
with its m^an condition. Even Dr. Wilsing'a own example of work I 
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(luring the long period of five eonseeutive hours, points, I think, 
06 much to some ocddenbil and lawless circuiustaijces as to the 
gradual degnKUtion of optical BeDBitivenesa. 

m. " Thut disturbing iuHueueeB make themBehes felt, particu- 
larly in the fiunter stars, when the brightness of the ground forms 
an important fractioDal part of the total intensity.'' When. Ur, 
Wilfliug made this important remark, the Oxford work on the very 
large uuinber of stars of the fifth and sixth magnitude was not 
published. 1 have carefully examined these stare, taken in groups 
situated in various portious of the sky of variable s(«lkr density, 
and on comparing them with the " HHirard Photometry '' I find 
no trace of systematic error from this cause. This, however, 
atisUDiea the " H. P." to be itself free from the same error. But, 
from a theoretical point of view, such error cannot exist in the 
Wedge Photometry, owing to the extreme smallneas of the field 
(a diameter of 8o"), which will very seldom contain, together witi 
the star examined, stars of a magnitude sufficient to effect the 
determination. This will be apparent on examining the stars in 
Argelander'a charts. Suppose in this minute field two stars 
existed discreetly, of the eighth and tenth magnitude, then the 
eighth magnitude star could be accurately compared with Polaris, 
the tenth magnitude being extinguished long before the eighth, 
and would not affect the determination of the brighter star. The 
tenth, however, would not be accurately measurable in the presence 
of the eighth, except by a double-image photometer. But such 
cases are extremely rare and do notat all touch such stare as 1 have 
examined photometrically, i'or any such stars as I ara concerned 
with up to the present time, ordinary moonlight and at moderate 
distances from the Moon has no appreciable effect. It is extin- 
guished long before the star. I may also remind observers that 
sixth m^Tiitude stars are distinctly visible in their occultatdon at 
the bright limb of the Moon. 

IV. " That comparisons of different coloured stars are in general 
not comparable immediately with direct estimations." Eegarding 
the question of colour, I can only repeat what has been so strongly 
insisted on in Vol. xhii. of the ' Memoirs,' viz., that, so far as 
colours not very salient are concerned, the wedge interval for them 
is identical with that for light in general. At the same time I 
cannot repress the conviction that the photometry of intense 
colours is not as yet accomplished, and may be connected with the 
domain of physiology. 

I have made good progress tonarda the re-measurement, with 
many extinctions, and on several nights, of an ei^uatoreal zone of 
about so stars, comprising fourth and sisth magnitudes, whereby 
the constant appeal to Polaris may be rendered unnecessary, and 
at the same time means will be afforded of determining the scale 
of a wedge, without having recourse to the method of apertures, 
or that of double refraction. 

C. Pbitchabu, 
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Kayser on the Spectroscope *. 

3 test-book of the spectroscope is so thoroughly good that we 
warmly commend it to every apectroacopist who can read the 
maa tongue. For the atory oi the growth and development of 
thenewanalysia, the studeutwiU still turn to the pages of Roscoeand I 
oE Schelieu, rather than to the coacise though very accurate sum-'a 
mary of it here given ; but for a conspectus of the actual re&ultg 1 
obtained, brought well up to date, we do not hesitate to say that 1 
the treatise now before ua is a great advance upon any working I 
manual of the spectroscope previoiialy in existence. 1 

The book is in three sections. The first, entitled " The Badtabioa | 
of Light," gives a remarkably clear account of the laws of refraction \ 
and dispersion, and of the various processes and instruments whereby ( 
the analysis based upon those laws ia conducted. The next section, 
" The Absorption of Light," is largely concerned with the solar 
spectrum, and with the manifold issues of KirchhoEE'a law, whereoC i 
a very full mathematical demonstration is given. The third section 
is a catalogue of all the known chemical elements in alphabetical 
order, eacharticle being hbaded by a chronological list of all pertinent 
papers of any importance known to exist in English, French, or 
Ghtrmaa, in addition to a copious bibliography elsewhere. 

Then we have a discussion of the observations of the element in 
I, followed by a table of all its known lines, so arranged in 

,rallel columns as to show the determinations by several authorities, 

mally Huggins, Thalen, KirchhoS, and Lecoq, with Comu for the 
Itra violet, though very many other observers are quoted upon 
iiaccasion. Neit, where desirable, ia an account of the hand 
spectrum, also with tables in full, as likewise a notice of the prin- 
cipal compounds. At the end of the entire aection ia a very 
valuable table of wave-leugtha for every known line in the visible 
spectrum ; from Thalen's measures, supplemented where necessary 
from other sources. In all the tables the author has wisely chosen 
to merely indicate the chief lines of each element by holder type, 
on the ground that the exponent figures depend so much on casual 
circumstances of pressure and of temperature, as to form no safe 
guide for identification. Throughout the book no pains have been 
spared to give the reader the benefit of the most recent reseorchea, 
with especial attention to the investigations of Lockyer, and of 
Liveing and Dewar. Nine plates are appended, giving a very 
clear photographic reduction of Angstrom's atlas, together with 
Abney's and Comu's maps brought to the aame scale. 

The only fault we have to find with the general balance of the 
book, otherwise singularly judicious, ia in the extreme compression 
of the portion which relates to heavenly bodies other than the Sun, 
Here we will make free to ret<irt upon the author the q^uaint 
reclamation in his own preface concerning the treatment of hia j 

• ' Lelirbiir;!! der Spekhralunttljse,' von Dr. Htiurioli Kajser, Berlin; Juliul J 
Bpringer, 1883. Svo. Pp. 358. 
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nubjpct in text-books of general physics, and complain that in like 
manner, this point is " auaaerordentlich stiefmiitterlidi bohandelt," 
We hope also in a new edition to see Bome mention of the saccess- 
fnl applieatioQ of the spectroBCope to the detecting not merely 
movement of translation in the line of sight, but of axial rotation. 
The matter is of importance, since it is just possible that this is 
the direction in which we may look for the neit great stride in 
our knowledge of the nnivcrse, when appliances shall have become 
so perfected aa to admit of the assigning rotation periods and axis 
positions to certain of the bright line uehulte, and so arriving at 
tiieir cosmical relations. 

The book is remarkably accurate. We observe a trifling erratum 
on p. 294, a manganese line being misplaced, \652i for \ 6021 ; 
and it would perhaps be better in the table on p. 161, with regard 
io the double lines D and H, to follow the established usage, and 
reckon as D^ and H, the lines least refrangible in each pair. The 
arrangement is excellent, the small Bub-cLapters with bold type 
headings greatly facilitating reference ; and the paper, type, and 
abundant illuBtrations complete a moat satisfactory volume. 

We very sincerely congratulate Prof. Kayser on the well-earned 
promotion which baa recently transferred him from a subordinate 
position in the University of Berlin to an appointment of much 
consideration at Hanover. H. H. Saibt. 



CORRESPONDENCE. 

To iJie Editon of ' The Obm-vatory' 
Meteors with Fia^ed or Stationary Radiants. 

GEHTLEsraN, — 

I venture to offer an explanation of many of the difficulties 
involved in met«orB with fixed or stationary radiants which seems 
to me more satisfactory than any that I have hitherto seen, 

A meteor entering our atmosphere is in the same condition as a 
ship under full sail or steam which suddenly enters a current. The 
former motion continues, but the current impresses a new motion 
on it, and the subsequent motion is the resultant of the two. To 
an observer floating down with the current, however, the result 
would be different. Insensible as to his own motion, he would see 
the ship in exactly the same position at every instant ae if the 
current did not exist. Applying this principle to meteors which 
penetrate our atmosphere to such a depth as to become luminous 
(owing ta its resistance, or rather perhaps to their collision with 
the movmg particles of air) it would appear that so long as they 
reach us in the same direction they will seem to emanate from the 
same radiant-point, inasmuch as the meteors and the spectator 
equally participate in the motion of the Earth. 

The same theory affords an explanation of the fact that the 
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;-polnt of meteorB appeurs to be tbe same throughout the 
night, although the rotation of tbe Earth ought Iheoretically to 
make it shift to an extent whioh cnn hardly be regarded aa inap- 
preciable. This difSoulty is at ouce removed if we suppose that 
during the whole period of its visibility the meleor partakes in the 
rotatory as well as in the orbital movement of the atmosphere iu 
which it is immersed. 

The great temiity of the air in its upper regions affords the 
principal objection to this explanation. But air which is sufficiently 
dense to heat the meteor to luminosity (up to which time it is not 
TisiUe) must, I thiok, be dense enough to impress its own motion 
mechanically on the meteor. If so, the meteor already partakes in 
the Earth's motion at the moment when it first becomes visible. 

On this theory of course the meteors which ent-er our atmosphere 
are diverted from their origioal orbit, and if not dissipated in tbe 
atmosphere will thenceforth follow a new track. This may perhaps 
be the origin of some of the attenuated raeteor-streams noticed by 
Mr. Denning and others. Such attenuated streams might also 
arise from the passage of a large meteor-stream near some other 
planet ; and the derivative stream generated in this way might pass 
near the Earth's orbit in cases where the original stream passed 
far outside it. And the connect-on of the original stream with 
some particular comet might be quite lost sight of, when we had 
only the derivative stream to examine. 

IE this view should prove to be correct, the Earth may evidently 
influence tbe future course of a comet which approaches near 
otherwise than by means of gravitation. It is not 
impossible that this may have occurred in the case of Biela's comet 
rtiiirteen years ago. The closing days of the present month will 
be a critical period in the history of that remarkable comet. 
Yours truly, 

Dublin, 1885, Not. 7. W. H. S. MonOk, 

Honey's Southern Catalogue, reduced by Sharp. 

Q-BirTLEMEN, — 

Perhaps you will allow me to call attention to the eitr^ I 
rdinary way in which Sharp's Catalogue of southern stars, reduced 1 
^m a part of Halley's observations at St. Helena, is givei 
' British Catalogue of Stars ' (vol. iii. p. 77), as published ii 
("o mention whatever is made of Halley, and one cannot help J 
■imspecting that his name was left out by Plamsteed's orders by ■ 
design. Tbe stars selected are those which are not visible at 
Greenwich, so as to make the Catalogue strictly supplementary to 
that of riamsfeed; these are 265 in number, whilst the number 
actuallyobservedby Halley was 341;. The heading in the ' Historia 
Cffilestis ' is as follows : — 

■' Abrabamus Sharpius, De viUa vtUffo vocala Little Horton, 4 
ope Urbem de Bradford in Agro Sbcracensi, MaBtatvs Fir pwj 
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to that of its cdreumscribing cylinder) directed that the approri- 
mation wliich he had caleidated between the diameter and cir- 
cumfereui» o£ a circle should be inscribed oo hia tomb. But 
Whitakef greatly exaggerates the number of figares to which he 
carried this approximation, which was not 136, but only 36 decimal 
places. Sharp extended it (see Sherwin'a ' Mathematical Tables ') 
to 72 decimals; ao that if Whitaker's argument be just, he 
ought to have had an epitaph exactly twice as long as Van Ceulen's. 
Machin (who succeeded Dr. Torriano as Professor oE Astronomy 
at Gresham College in 1713 and died in 1751) was the first to 
carry the value of t in the circle to 100 decimal figures. 



Cornelius Gemma and the Star of 1572. 

GlHTlEMEN, — 

As 1 tiud it stated in some books on astronomy that the 

Irst discoverer of the famous star of 157a (which was so success- 

'lUy observed by Tycho Erahe) was Gemma Frisius, it may bo 

ell to point out that writers who do bo confound him with hia 

gjn, Cornelius Gemma. The father — called Frisius, from having 

a native of Dockum, near Leeuwarden, in Friesland — died in 

, more than seventeen years before the appearance of the 

n question. He became Professor of Medecine at the Uni- 

^Tersity of Iiouvain, and wrote, as is well known, several n'orks on 

astronomy, geometry, and cosmography. His only son, Cornelius 

Qemma, was born at Louvain in 1535, and died of the plague in 

1579, after holding for some years the same professorship as his 

father had done before him. He wrote a small Latin treatise ou 

the star which he appears to have been the first to notice. In 

Mr. Knobel's " Reference Catalogue of Astronomical Papers and 

Kesearches," in the Supplementary Notice for 1876, forming No, 9 

_pf Vol. xxxvi. of the ' Monthly Notices,' this tract is relegated to 

Bie Appendix, whence I conclude that he was unable to find it *, 

Ebough not in the Library of the B.A.S., it is, however, in that of 

^e British Museum, and is before me at this moment. Perhaps 

'<t will be interesting to quote in full the first sentence, by which 

fit appears that Cornelius Gemma noticed the star on the evening 

I, of Sunday the gfch of November (two days therefore before it waa 

, Been by Tycho Brahe), and that he felt sure it was not visible on 

the preceding day (the 8th). He writes : — 

"NoTus hie phosphorus (liceat ver6 sic propter apparentem 

similitudinera appellare) ccepit fulgere priiaum anno hoc k Christo 

nato 1572, nooa Novembris, die dominico vesperi, cum tamen 

I observantibuB prosimum cosli locum die octavo, etiam sereno fethere 

I non apparuerit." 

The tract is bound up with another, coutaining reflections on 1 
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the phenomeuon by PoBtellua, and the fitlepage is common to 
both ; the dat« appears to bo 1573, and the title ia " De Peregrins 
Stella quffi eupenore anno primum appnrere ecepit." This tract o£ 
PoBteUos ia not included in the list of hia works in Zedler'a 
* Uuiversal Lexicon.' In it he speaka of CorueliiiB Q-emma as 
" FrisiiiB ;" but that cognomen, properly applicable to hia father, 
is not ao to himself. Yours faithfully, 

BlaclihBttlh. 1885, Oct. ij, W. T. Ltsk. 

The Red Star Schjellemp 238. 
Gentlemen, — 

With reference to the announcement in the ' Obseryatory' 
for November, that Prof. Sufarik had discovered variation in this 
red star, whidi ia identical ivith No. 54,5 of Birmingham's Cata- 
logue, I beg to point out that its variability was discovered by 
Hecchi in iS6g (p. 3^3 of Birmingham's Catalogue) and detected 
(independently) by myself in 1S75 in Northern India (p. 107 
' Southern Stellar Objects'). In accordance with Argelander's 
well-known nomenclature, I proposed at The time to designate it 
V Capricorni. The star is No. 6ig of my Catalogae of Suspected 
Variable Stffls, where further details will be found. Some of the 
continental astronomers seem curiously ignorant of the work done 
by other observers. Early in the present year a well-known 
French astronomer announced hia discovery of B Leonia as a 
new variable slar ! Perhaps Mira Ceti neit 1 

Tours faithfully, 

J. E. GJOBE. 

The lAck and Washburn Observatories. 

GKlfTLEMiiK,^ — 

The lick Observatory is a gift from Mr. James Lick to the 
Stat« of California. It ia to be bnUt and completely equipped 
■under the direction of the hoard of Lick Trustees, of which 
Captain Eichard 8. Floyd is President. The Observatory, when 
completed, and the unexpended balance of the original fund of 
8700,000 are then to be turned over to the Eegents of the State 
University of California, as the Astronomical Department of that 
University. I have been elected President of the University of 
California and Director cif the Lick Observatory, and I shall 
assume these new duties about Jan. i, 1886. 

May I ask, through your columns, that letters and parcels 
destined for uie personally should be directed to me at Berksley, 
California {the seat of the University), while parcels for the 
Obaervatory ahould be addressed—" Library of the Lick Observa- 
tory, San Jose, Santa Clara Comity, California." 

I desire to thank the many astronomers and societies who have 
generously added to the library of the Washburn Observatory by 
their gifts, and to ask of them a aimiiar generosity for the Lick 
Observatory, where a large hbrary is forming. 
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' objective is finiehed b 
else is practically complete. 

I have hopes that some arranBemeuts may be made by which th 
meridian circle and the 12-inch Clark refractor may soon be put t 
use. The Washburn Observatory will shortly print its volume iv., 
containing bo many of the observations of the 303 fuudtimental 
stars as I have been able to make since May 18S4, wheu this work 
■was begun. Yours faithfully, 

Waahbum Obsormtory, EnWARU S. HOLBEN. 

UniverBity of Wbconain, Mudison, 
ifiSS, Oolober lo. 

Hyginua N. 

GBHTLEMETf, — 

Almost immediately after the annouDoement of Dr. Klein'a 
'diBCOvery of Hyginus N, Mr. Wesley and myself, and later 
feieveral other selenograpbers and myself, carefully examiued the 
copy of the first edition of MSdler's map of the Moon referred 
y Mr. Band Capron in your number for September. 
The marking there shown is neither of the form, position, size, 
irnafcure of Hyginus N, but is the well-known full-moon mai-king 1 
yond it. j 

By reference to a better preserved copy of this first edition o£ 
Midler's map, this will be clearly seen. His special drawing and 
map of this region renders it unquestionable. 

I may add that the whole matter was thoroughly examined and 
•settled years ago. Tours faithfully, 

E. NEiaoN. 
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NOTES. 

Stbllab Photometjiy. — In an exhaustive account (V. J. 8. ao 
93-209) of Herr Wolffs photometrio observations* 
Dr. G-. Miiller of Potsdam points out the remarkable discordances 
which the comparison of Wolff's results with those of Argelander's 
' Uranometria,' and with the Photrometrie Catalogue of C. S. Peirce, 
contained in Volume ii. of the * Annals of the Harvard College 
Observatory,' has brought to light. Herr Wolff's observations were 
made with a ZoUner photometer attached to a telescope of 37 miliim, 
aperture, and form a continuation of his previously published 
volume ' Photometrische Beobachtungen an Fiisternen ' (Breitkopf 
n. Hartel in Leipzig, 1877). The obsen-ations were made, for the J 



48i Nota. [No. 104. 

most part, from 1876 to 18S0, mnd the work ooatains nieasnrea oi 
973 Stan, «xten<ling down to th« sixth magnitude. The compariaor 
with Argelander. to which Hen- MiiQer refers, depends ou 852 
stars ; and the following tnble exhibits the logarithm of the light 
(A) as determined by Wolff, corresponding to successive half-n 
tudes as given by Argelander : — 



Msf . Log h. DifT. Mag. Log A. DittM 

■1815 



9'3296 -q-.St-: 4-0 S-6330 

8-5061 



3-0 8-9613 I'ZZ 5-0 8-4028 

3-5 8-7861 I'll] 5-S 8-3.40 „.^„, 

It will be seen that the differcDc* of log S for a star of the 
second and one of the third magnitude is 0-368, whilst the corre- 
spondiag quantity found in passing from the fifth t« the sixth 
magnitude i a only 0-178. The mean difference corresponding to 
one at«Uar magnitude is o'z8, whilst the value of this quantity 
according to other authorities yaries from 0-34 to 0-46. It is 
evident therefore that Wolff makes either the brighter stars too 
faint, or the fainter stars too bright ; and Herr Miiller concludes, 
from the evidence before him, that the Intter alternative is the 
more probable one. The compftrison with Peirce'a reaulte, also 

W— W 
obtained with a Zollner photometer, ia thus expressed : - p ■ p -^= 

0-7382 — that is, the difference of the logarithm of the light of two 
stara as determined by Wolff is in a constant ratio to, and always 
less than, the same difference as found by Peirce. Should the 
latter measure the difference of magnitude betweeu two stars to be 
four stellar magnitudes, the former would iind it to be but three 
stellar magnitudes. If, in addition to these facts, it be noted that 
in his previously published work (referred to above) Herr Wolff, 
from a comparison of his Tneaaurea with Seidel's, arrived at very 
similar results, and also that Prof. Pickeriug'a recent photometric 
obsen-ationa show discordances agreeing in aign and sensibly of 
the same magnitude, we may conclude, in Herr MUller'a opinion, 
that the observations of Wolff differ from those of the great 
photometric catalogues in the aenae that he makes the fainter stars 
too bright. Herr Miiller is unable aatiafoctorily to account for 
thia peculiarity in Wolff'a measures, as Poiree, Iiindemann, and he 
himself (all three uaing ZoUner photometera) obtain no such dis- 
cordant reaulta. It may arise from difference in the sensibility of 
the eye or in the method of using the photometer ; though Herr 
Miiller ia careful to explain that he thinks Wolff's arrangement of 
the observations and methods of working are buoL that it is im- 
probable that systematic errors having their origin in the method 
of using the instrument should exist, and cooaiders that the point 
deserves a further thorough investigation. 
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Herr lindetoarm, of Pulkowa, bua recently published * an inter-J 
esting memoir containing photometric obgervations of the FIeiade»l 
stars, entitled "Helligkeitamessungeu dea Besspl'schen PJeiaden-* 
Bteme." Using a Ziillner photometer and a s-inch telescope, it i 
was possible to measure 52 out of the 53 stars obseired by Be 
the remaining one, Anonyma 16 (9-10 mag.), being too faint for the! 
inBtrument. Each star was observed on two separate nights. The 1 
star magnitudes depend on the assumed magnitude (4-z3)ofMerope. 
This magnitude of Merope has also been assumed both by Prof. 
Pickering and by Prof. Pritchard iu their photometric observations 
of the Pleiades }^up. In addition to Merope, Herr Lindemnnn 
has used as reference stars Celaino and Anon. 33, the magnitudes 
of which he has found from his measures to be 5-27 and 6-51 
respectively. In transforming the logarithm of the light into the i 
corresponding stellar magnitude, Pogson's scale has been used. J 
The observations extend from Septeml^er 1883 to March 1S84. 

The author has compared his results with those of Bease), 
Ai^elander, C. Wolf, Pickering, and Pritchard. The agreemeDt 
with Pickering and Pritchard is, on the whole, very satisfactory, 
mike mean discordance in the former case being o'04. and in the 
letter case (using Pritcbard's latest results) o'oi of a magni- 
A few stars stand out with abnormal discordances, and 
Kerr Lindcmann thinks that he is justified in asi^uming that 
ue following are variables, vie. Anon. Nos. i, 4, zi, 31, aud 33, 
nd possibly also 18 ot and z6 s. Considering that these three 
aries of obsen-ations have been made with photometers differing 
b widely in principle and construction, the agreement here found 1 
mvttk be considered to be very satisfactory, and appears to indicate 
Aat differential measures of stellar brightness (at all events 1 
Srithin the limits of magnitude here considered) can now be made i 
"'Trith very great accuracy. Herr Lindeniann has made a \'a!uable 
addition to our knowledge of an interesting and important branch 
of astronomy. 

The same astronomer has also published t a determination of the ' 
variation of the light of the red star V Cygni. Using five comparison 
stars, ranging in magnitude from 6-5 to 10-2 according to hia mea- 
suiea (the magiiitude of one of the comparison stars, viz. 8'5, being 
assumed from the DM.), Herr Lindemann finds the following times 

a brightness for T Cygni ; — 1882 Ang. 31, Mag.= 

|))d 1883 Aug. 5, Mag.=7-3. At minimum the star falls below I 

e tenth magnitude, and is then too faint for the telescope with 

^ch these obseirations were made. The variable was observed on 1 

881, seven evenings in i88z, and twenty-two I 

The colorimeter of the Zollner photometer was I 

it to two different readings during the observations, the artificial I 

• Mfimoires da I'Adadfmie IrapSriale dea Scieneea de St. P^6craboQrg, 7' gfir, I 
6. 

llrJB du BuUetia de rAcsd^mielmpfriiiledeeSGi 
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s faint, iimI deep red 
Herr linde-nann pobitB oat thaX 
I^-hmitlC found the time of maxiniDni of T C^gni in 1SS3 to be Jnlj 
ty, wbil.'^t Safiirik fuiutd it to be June 17. sad bang niiaUe 
sstisfac^rily to occaunt for tbia disconianee, ooadaA^ tint h jei 
be can oul; say thAt tlie period is ^NMit one jr*r. 

With regiu^ to the general question as to the adTintapr of vmg 
photomeWre or of depending on eje obserratiooa fordeteraunatioa 
of stellar brigbtnesa, we may quote the opinion of Mr. 8. C. 
Chandler, Juar., aa recently eipresaed in these words • : — '- In tbe 
investigation of the rariable Htars, Argelander'a method of obaer- 
vtUion ha£ proved, in pretision, convenience, and froitfidne^ 
superior to any photometric apparatus yet devised." 

TnE Lick Obsekvatort. — We have great pleASUie in pidiliBbiiig 
Prof. Holden's letter lumouncnng his appointment to the Presi- 
dency of tbe University of C&lifami& and the Directorship of tbe 
Lick Observatory. We heartUy eongratiilate Prof. Holden on bis 
appointment, and not less so the Lick IVusteea on having secured 
tbe senices of so able and euei^tic an aatroaonier. It is especially 
fortunate that the regents of tbe university have also agreed to 
select Prof. Holden as their President. 

Prof. Holden has strongly recommended Prof. Et^rs, of Har- 
vard College, an bb successor at the Woabbum Observatory. 

TlIIED SrPOET OF THE CoJIMITTEE ON StaKHABDS OF STEtI.AE 

Maomtudes. — The third report of this Committee has recently 
been jjublished. The scrutiny of the regions from which the stan- 
dards are selected has been carried on. The maps of these regions 
were originally made with the 15-inch telescope of the Harvard 
College Observatory ; and they have been carefullr revised with 
tbe slightly larger telescope of the Washburn Observatory, and 
again with the Princeton refractor of 23 inches aperture, and a last 
revision with the great Washington refractor of z6 inches will 
probably foUow^. From these twenty-four maps stars snitabla as 
standards have been selected, and their magnitudes determined, 
either with Photomat^ I. of tbe Harvard Observatory, or with the 
large meridian -photometer ca- with a wedge-photometer. The 
present report contains tbe results of these observations. A 
second table contains the magnitudes of 21 close circum polar stars. 

The Gbeat PuiKOVfi Eefbactok. — Dr. O. Struve has written 
to Messrs. Alvan Clark and Sons acknowledging the excellent per- 
formance of the great object-glass which they furnished, and 
announcing that the Emperor of Bussia has conferred upon them 
the golden honorary medal of the Empire. Messrs. Clark and 
Eepsolds are the first to receive this token of honour from the 
present Emperor, which is only bestowed for quite extraordinary 
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TH3J; Rotation Period oh Mass. —Prof. Bakhuyzen has raceuHy 
publiahed a very painstaking memoir on the rotatios period of Mara, 
in which, after a thorough diBcuasioQ of a very large aumber of 
obeervationa estendiiig from those of Huygena in 1659 to IJohia- 
parelli's in 1S79, he obtoiiiB a value which may be accepted with 
confidence as a distinct improvement even on the accurate, 
determiuations which we already poi^aeas. His method has beea 
to assume Proctor'a value for the rotation period, and Schiaparelli's 
place for the north pole of Mars, and to deduce the areographic 
longitudes of the principal markings on the planet with these 
elements ; afterwards he obtains corrections to the assumed elements 
from a comparixon of these computed longitudes. The value he 
thus obtains is 24" 37"" 2z*-66 +o'-oi3a, which accords very 
closely with Kaiser's, viz. 24'' 37°" 22*-62, probably the best we 
have had hitherto. Proctor's value is too large, as the following 
table of the mean longitude of the northern point of the " £mser 
Sea," computed with it for different oppositions, will show ;— 

o Weigbt. 

1661. Huygens 3157 1-5 

1666. Hooke I96-4 0*3 

1782. Herachet 305'8 3 

1799. Hchroetor Z°yi i^'S 

1830. Beer and Miidlor 299-5 3 

1862. JCaiser, Lockyer, and Lord Hoaae . 294*9 7-5 

, 1864. Kttiaer and Dawea 294'3 3 

„ ( Sfhiaparelli, Lohae, (j-reen, 1 zSo-fi 

' ^^'\ Niesten, and Dreyer ..J '' ' ^ 

1879. Sehiaparelli 388'4 8 

There is a steady decrease in the longitude as time goea on, the 
.Only observationa which stand out Kerioiisly being those of Hooke ; 
And as it was on these two drawings of Hooke that Proctor 
.ftrmcipally relied, the excess of his determination ia easily explained, 
ft is not poasible either to make Huygens' observations agree very 
Hlosely with the observations of the present century, but his sketches 
'%ere always exceedingly rough. On the whole, however, this 
wvestigation shows that a very considerable amount of rehance 
may be placed on the accuracy of the principal drawings of Mars 
'Which we possess. 

' Prof. Bi^huyzen adds a note on changes on the surface of Mars, 
from which it appears that " Huggins Inlet," Schiaparelli's 
♦■ Cyelopum," was a much more conspicuous object in the daya of 
8ohroet«p and Sir William Herschel than it has been of recent 
tears and that it was then comparable in sis*, shape, and definitenesa 
with the " KiHser Sea." Schroeter appears also to have observed 
the"canal'' " Liestrygonum," which he could scarcely have done 
had it not then been much more conspicuous than it was in the 
late oppositions. J 

A table of the times of transit of Prof. Bakhuyzen's adopted \ 
2l 
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prime meridian over that tneridian of Mara which passes thiough 
the north pole of the Earth, for any date in the present century, 
concludes the memoir. The prime meridian adopted nearly 
coincides with Beer and Miidler's spot a, the well-known " Dawea 
Forked Bay." With this prime meridian, the longitude of d, the 
"Terby Sea," is 9o°-87, and of/, the " Kaiser Sea," a8z°-oo. 

HoNSKONG Obbbetatoei, — Dr. Doberck, though but so recently 
installed lut Director of this (Jbserratory, has already issued his 
first annua) volume o£ observations, an achievement which reflects 
the highest credit on his energy and skill. The bulk of the 
volume is occupied by the monthly and yearly weather reports 
for 1884. Thirteen appendices follow— mostly nautical circulars 
ou typhoons and storms of the China seas of a moat nsefnl and 
practical character. 

DooLiTTLir's ' PaijSTiOAJ. AsTBONOMY ' *. — This work is, the 
author states, desired as a manual for the field astronomer, and 
is admirably suited for such a purpose, being written with that 
elaborate attention to practical detads which is a characteristdc of 
books of thia description coming from the United Stat«s, First, 
we have an Introduction to the method of Least Squares, not 
differing in fundamentals from similar chapters in Watson, Chau- 
venet, or Wright ; but, if possible, going still more into detiul on 
practical points than these authors have done, and explaining to 
the reader many of the "dodges" of computing, the best method 
of arranging the work, the various checks on the numerical accuracy 
of their computation most in avour with those who use the 
method of Least Squares, &c. The body of the work contains 
accurate and ample detads as to the construction and use of the 
Seilant, Transit Instrument (in the meridian and in the prime 
vertical), the Zenith Telescope, and the Theodolite, The appli- 
cation of these instrumenta to the solution of the various problems 
for which they are suited is carefully explained and illustrated by 
numerical eiamples taken from actual cases which have arisen 
diuTng work on the Coast and other Government Surveys. Special 
attention is paid to the determination of longitude. The various 
methods — transportation of chronometers, the electric telegraph, 
lunar distances, moon culminations, occultations of stars — are fully 
entered into ; the mode of making the necessary observations and the 
subsequent reductions is carefully explained. In short Prof, Doo- 
little has spared no psins to make his book a practical one, not 
seeking after originality, but attempting to present in a systematic 
form the most approved methods in actual use at the present time. 
Chauvenef s stiU remains the most complete work on practical 
astronomy in the language, but in its more restricted field the 

" ' A Treatiflo on Practical Astponozuy, bh applied to Oeodesy aiid Navi- 
gation.' By C. L. Doolitlle, Profeflsop of Muthpinatics and Astronomy, 
Lehigh CnlTarait)', Maw Tork: John Wiley and Sons. 1885, 
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book before as is ealcolated to be eminently useful. At the end \ 
■«f the volume are placed some Tables intended to facilitate the 
Ttewtesses which are troiited of in it. We have noticed the 
Bbllowing misprinta : — page 558, line 4 from bottom for rest read 
Vw ; page 587, line i, for 2/1^ read 2ftit' ; page 609, line 9, for 
Sfjfi'ene read Nyren. _ 

The LATiTtmB op the Bokdbaitk OBSEBVATotti".— M. Kayst I 
' nae determined the latitude of his observatory by meaauriug th« J 
zenith distances of a series of fundamental stars situated between the 1 
pole and the equator. These observations have always been made 1 
with the meridian instrument in both poBitioiia, and the determi- I 
nation of each evening depends on two or three observations of the 1 
nadir and on the observed positions of from iS to ao stars. 
According to the system of weighting adopted, M. Rayet finds for 1 
the value of the latitude 44°5o'7'''i9 or 44° 50' 7"'27, and the ' 
mean of these, via. 44° 50' 7'''23, he regards a very exact determi- 1 
nation of the latitude of the meridian circle. The longitude of the I 
Observatory has from observations in 1881 been found to be 11" 
26"-444 west of Paris. 

M. Hayet remarks that the values of the latitude obtained in the 
different months show a variation analogous to that found by 
Villarceau for the value of the latitude of Paris given by the pole star. 

Appaebnt ent.argbmekt op Cblbstiai Objects near tub 
HoHlzoN. — It will be remembered that in No. 96 (April) wo gave 
the results of some eiperimeats on this subject by M, Paul Stroo- 
bant. From ' Ciel et Terre' we gather that he has been pursuiug 
farther his researches. Suppose G is the size of an object at a 
certain altitude H, then the formula 

G=ioo— igain . H 
represents very well the relation between Q- and H if we regard 
100 as the sise on the horizon. 

Ojmmensubabilitt op MoTiOBst. — With regard to Prof. 
Hall's remark (' Observatory,' No. 102, p. 327) that " gaps in the 
ring of asteroids and divisions in the ring of Saturn have been ex- 
plained on the theory that it is impossible for bodies to move in 
such places, since their motion would be commensurable with those 
of certain planets or satellites," Prof. Kirk wood points out that he 
never considered the question of stability, in the case of Saturn's 
ring, independently of collisions. He has shown that the matter 
which originally moved where the intervals are now observed was 
liable to extraordinary perturbation ; and that, as the rings have m 
considerable density, the disturbed portion would be brought into^ 
collision with either the exterior or interior parts of the ring, thui^fl 
eliminating the primitive matter from the belts of greatest dis'^^ 
■ Comptos Bimdiis, Totue oi. Nu. 16. H 

t ' Sidereitl Messenger,' VoL 4, No. 9, pp. 157-159. H 
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lorlwKv. In the cue of tho Mt^raida, their sinall nxnpantne 
donaitT troulil reuder callisioDS ralAtireljr lee* foeqaeot. But tfae 
disturbed urbiu of the minor planets would Attain considnalile 
eccenlHcity, so that the matter moving in tbem would, tn pen- 
hdioD, be brought iu contact with the eqnatoreal parte of tlie solar 
BUBS, tuid tboa become reunited nith it. The origin of gaps is 
therefore not referred to the commensurabilitr of periods ae the 
rimple or only cause. 

The BIEI.A Meteor-Showkb. — The great uncertainty vhii:^ 
etivi-lopes the fate of Biela's Comet caused astronomers to look 
forward n'ith especial interest to the probability that ve m^t 
again, on Not. 37 nf this year, encounter part of that meteor- 
stream which is connected with the comet, and which yielded so 
rich u display on Nov. 27, 1872. As the cconet's period, and pre- 
sumably that of the meteors, is about 6'6 years, not qoite two 
complete periods hare elapsed since the earlier shower. It was 
very possible therefore, unless the meteors were pretty widely dis- 
tributed along the comet's path, that we might escape an encounter 
with the str^m on this occasion. The result baa shown, however, 
that it is about as rich at the poiat where we intercepted it this 
^r as where we met it in 1 872. Many of the observations made 
in England were somewhat hindered by cloud, hut abundant evi- 
dence was supplied of a very fine display. An observerat Keswick 
records that the"Bielitea were uncountable." Another, at Lei- 
cester, says — "The display was most brilliant toward the western 
honEon, the meteors falling in perpetual showers, with brilliant 
trail? like a very fine display of fireworks." At Greenwich the 
rate of fall between 6 and 7 o'clock was reckoned to be from 30 to 
40 a minute. Prof. Pritchard, at Oxford, reports that they fell 
at the rate of 50 a minute from 6*^ 34" to 6' 39°, and 60 a minute 
from 7' 14°' to 7^ 19° ; whilst Mr, G. Symons observed 5 in i'6 
seconds at 7" 59", This seems to have been the richest time of 
the shower, the frequency of fall diminishing notably a little later 
on, and at 1 1 o'clock the Greenwich observers were recording only 
3 to 5 a minute. Qbaervers further to the east, and favoured by 
cloudless skies, seem to have enjoyed a most superb spectacle, 
telegrams from Naples, Athens, 'Teheran, &c. speaking in the 
fltrougeat terms of the beauty of the display. Dr. Copeland tele- 
graphs from Dun Echt, unde'r date Nov. z8, " Thousands of Biela 
meteors were seen here last night ;" and Prof, Krueger, from Kiel, 
" Great meteor- shower. Radiant y Andromedse, was observed at 
Geneva. Please look for Comet Biela." Slightly different posi- 
tions for the radiant were obtained by Mr. Denmng and by the 
observers at Greenwich, the former giving it as R.A. 26°, Dec, 
44° N., as for the 1872 shower, the latter from some 40 paths 
I'slnnating it as E.A. 20°, Dec, 49= N. 

A Iju^e number of the meteors were bright, being above the first 
'"ftKuitude, and a considerable proportion showed very short patba. 
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TnE New Stab id the Gkeat Nebfi-a nr Andhomeda. — "M^ 
Trouvelot, iu the November number of 'L'Astronomie,' oEEers the 
following reasons for concluding that the star ie not physically 
connected with the nebula. There are a multitudii of small stara 
Tisible over the nebula, and these M. Trouvelot believes to belong 
to the Milky Way, of which he traces an extension beyond the 
nebula, tdnce they increase in number as the Qalaxy is approached. 
They are likewise all perfectly sbarp and well defined, which they 
would not be if they were either in the nebula or behind it. The 
nebula he concludes therefore is behind this branch of the Milky 
Way. The well-defined appearance of the Novii- and of a small 
star near it, which he believes to be also a new one, seei 
that they are also iu front of the nebula and to associate them 
with the 'Milky Way. 

Tub Nice Obsekvatobt. — The great object-glaaa for the Nil 
■Observatory ia completed and in the hands of M. Ganthier, 
eonetructing the equatoreal. The latter will be finished, it is 
Rxpected, by the end of April. The glass was supplied by M. Fell, 
and worked by the Brothers Henry, 

The Deabbobn Obbebvatobt, — We have received Prof. Hough's 
report for the year ending May 20, 1885, The Repaold meridian 
eircie has been used for determination of time, standard time 
having been furnished to the City of Chicago daily throughout the 
year. In connection with this instrument Prof. Hough baa 
Civented a printing Chronograph, a description of which we 
give on p. 442. The work with the p^eat equatoreal has been 
confined to (i) Difficult double stars, {2) The Planet Jupiter. 
(3) Miscellaneous observations. The companion to Sirius has been 
measured on ten nights, with the results for iSSs'ig? : — Position 
angle ^32'''7, distance =:Y'-^6. Since 18S0 the distance has 
diminished 2", the rate of decrease being now a httle more than 
!o"'5 annually. The planet Jupiter has been systematically 
observed in relation to the physical phenomena seen on his 
surface. As in former years, the principal object of interest was 
the great red spot. Prof. Hough has already communicated to us 
the more interesting of the results which have been obtained by 
liim with regard to this object (' Observatory,' No. 100, pp. 275— 
377). Four sketches of Jupiter exhibiting the salient features 
seen on his disk accompany the Eeport. The partial eclipse 
of the Sun of March 16 was observed for last contact. During 
the progress of the eclipse Mr. S. W. Burnhani, Dr. H. D. 
Garrison, and Prof. Hough made a number of dry-plate negatives 
of the phenomenon. The most successful was that taken through 
red glass. No mention is made in the Eeport of Mr. Bumham's 
observations of double stars with the great refractor. We trust 
that this is merely an oversight on Prof. Hough's part, and that 
nothing has occurred to put a stop to, or even to interrupt, Mr.Bum- 
faam's work, the value of which it is impossible to estimate too highly. 
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The Wedge Photometeb. — ^Mr. H. M. Parkbnrst, well known 
as an experienced observer of yariable stars, has communicated to the 
'Sidereal Messenger' (November, 1885) some interesting remarks 
on the influence of the illumination of the background on observa- 
tions made with the wedge photometer. He supposes that a 12th 
magnitude star is just visible through the thin end of the wedge, 
while Polaris, a 2nd magnitude star, is just visible at the thick 
edge. In this case the apparent light must be reduced 10,000 
times bv the wedge between these two points, and the light of the 
skv must be reduced in the same proportion. If now, in conse- 
quence of a bright Moon or twilight, the light of the sky is 
sufficient, even at the thick end of the wedge, to produce an 
extinguishing effect of 'oi magnitude, then at the thin end, where 
the illumination is 10,000 times greater, the effect must be very 
considerable, perhaps exceeding I'o magnitude. It being assumed 
that the scale of the wedge was determined with the sky dark, 
there \> ill evidently be introduced a very appreciable difference of 
scale in the ease of the bright background here considered. Mr. 
Parkhurst understands Prof. Pritchard to claim that the constancy of 
his observations of Polaris proves that if there is any error at all 
arising from this cause it is insensible. But he points out that 
Prof. Pritchard's observations merely show that the effect of the 
moonlight in the thick part of the wedge, where the light of a 2nd 
magnitude star is reduced to in^^sibillty, is inappreciable. This, 
however, is just where we should expect the effect to be least ; it is 
where the effect of the moonlight is reduced 100 times less than its 
efft^t in observing a 7th magnitude star through a thinner part of the 
wedge. In making some experiments bearing upon this point Mr. 
Parkhurst compared together the light of two stars of such relative 
brightness that in observing with a dark sky, the brighter through 
a shade and the fainter without it, the magnitudes were almost 
precisely equtd. AVhen the Moon's light was '25, the brighter star 
seemed about aij before, but the other had become too faint to 
measure. The brighter star, seen through the shade, was then com- 
pared with a third star seen without it ; and allowing for the known 
difference in the magnitudes of these two comparison stars, it 
appeared that the fainter star was extinguished 1*2 magnitudes 
more than the star seen through the shade. This difference of 
1*2 magnitudes caused by the moonlight corresponds to the error 
which would be produced by the same amount of moonlight in 
comparing the same stars with the wedge, the scale having been 
determined in a dark sky. 



A PuiNTiNa CuiiONOOR APH. — In his Eeport for the year ending 
May 20, 1S85, Prof. Hough states that some time since he began 
the const ruct .on of a nrinting chronograph which has recently been 
put to act ual work, tne object being to obtain at once a printed 
n^cord of the limo ol' each observatiout 
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B " The apparatna consiats of : — m 

H "I. A Hystem of clockwork carrying a type-wheel with fifty 
Bmnbers on its rim, revolving once every second; one, two, or 
Bvts of two numbers being aln-ays printed, eo that hundrodtba 
~w aecondfl may be indicated. This train la primarily regulated to ■ 
move nniformly by the Frauenhaufer friction balk, and aecon- J 
darily by an electromagnet arting on the type-wheel and controlled I 
by the standard clock. This train ia entirely independent, and 1 
can be stopped at pleasure without Interfering with the other J 
type-wheels. I 

"a. A system of clockwork, oonsiBting of two or more shafts 1 
carrying the type-wheels indicating the minutes and seconds. I 
The motion of this train is also governed by an electro-magnet, I 
controlled by the standard clock, operating an escapement in a I 
manner analogous to the action of an ordinary clock, every motion I 
of the escapement advancing the type one number. I 

" There are three type-wheels indicating minutes, seconds, and I 
hundredths of seconds. The integer seconds are advanced at every I 
oscillation of the standard pendulum, and the minute at the end of I 
each complete revolution of the seconds wheel. The types were J 
engra-ved on solid brass disks, which were previously spaced on a 1 
gear cutter. In front of the type-wheels is placed an electro- I 
magnet of one ohm resistance, the armature of which carries three * 
flexible arms, to which the printing hammers are attached. Under 
tiie printing hammer is a spool of paper two inches in width. 
One end of the paper is carried over the tops of the types and 
passed between two brass rollers. In the rear of the type-wheels 
small wooden rollers covered ivith cloth rest lightly against their 
rims for the purpose of inking the type. The type-wheels are 
readily set to indicate the time of the standard sidereal clock. 
The apparatus nia^ be put in operation for recording obaervationa 
in two or three minutes, including the preparation of the inking 
rollers and the setting of the tvpe-wheels. The impression is 
made by means of the electro -magnet without stopping any of the 
type-wheels. The records therefore may follow each other as 
rapidly as the electro-magnet can be operated. The battery em- 
ployed for printing consists of three small storage cells, equivalent I 
to the same nurater of Grove elements. These cells are charged I 
J means of a small gravity battery of eight elements, the whole | 
icries, so that connections need not be disturbed. 
"It may be added that this is the only printing chronograph in I 

B." 

Wk have to record the death of Mr. John Hartnup, I'.R.A.H,, for 
many years Superintendent of the Bidston Observatory. The 
deceased received his astronomical training under the late Lord 
Wrottesley, whoseassistant he wasfor some time at the Observatory ■ 
on Blackheath. He was appointed Assistant- Secretary of the 
Boyal Astronomical Society in 1838, and subsequently became 
Soperintendent of the Liverpool Observatory at its foundatiouij 
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For many yeara Mr. Hurtnup was an activp observer of minor 
planets, cotneto, &c. with tlie refractor of the Observatory, Advanc- 
ing years, however, coniywiled him to uurtutl hia Uboura, and for 
some time past this excellent LOHtramunt appears to have been lying 
idle. Mr. Hartuup devoted biineelf with great Buccess to the 
problem of determining the sen-going rate of a chronometer, the 
care and rating of chronometers belonging to the Mercantile 
Moriue being the primary charge of hia Observatory. He is 
also well known as the inventor of a, form of compensation balance. 

NOTICE TO SUBSOBIBBRS. 

Sbvbeal foreign Subscribers having complained that the ' Obspr^ 
vatory ' reached them too lat« tor the monthly Ephemerides to be 
of service, the Ekiitors, in the July number of the present year, 
gave these for a month in advance, and have continued to do so since. 
It has, however, been pointed out that it would be much more 
convenient for observers were these particulars furnished in one 
collected form for the entire year, as at present it is often neces- 
sary to refer to two or even three different numbers to arrive at 
the information requisite for the work of a single evening. The 
Editors have therefore resolved to issue an extra number for the 
coming year, as a " Companion " to the ' Observatory,' to contain 
only Ephemerides and such astronomical information as may be 
useful to observers. The yearly volume will therefore in future 
contain thirteen numbers — the first number beginning the " Com- 
panibn," which will be issued about a fortnight before the com- 
mencement of the year, and the other twelve appearing as usual 
at the commencement of the successive months. The ordinary 
numbers will contain, as before, a minimum of 33 pages, and will 
be entirely devoted to literary matter. The Annual Subscription 
will be thirteen shillinffs for the United Kingdom, foarteen shfflinffs 
for countries included in the Postal Union, and JiftMn shillings 
for all other foreign countries. 

The " Companion " will contain the rising and setting of the 
Sun and Moon, ephemerides of variable stars, of the planets, of all 
their satellites, and for physical observations of the Sun, Jupiter, 
and Mars ; the dates and radiant^pointa of the principal metoor. 
showers, catalogues of variable stars and various interestijig objects, 
and of the more important uebulie, binaries, and stars with unusual 
spectra ; and other useful astronomical information. 

The Titlepage and Index to the present volume will be issued 
with the " Companion,'' No. 105 ; but they will be sent separately, 
post-free, to any Subscrilier for the whole of the present year, on 
application to the Editors, Boyal Observatory, Greenwich. i 

ERKATA IK No. 103. 
Page 391, footnote, /or 161-63 read 2661-63. 

391, line 4 from boUom, for Si'S7 read 6457. 
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Editor'] fBfl/ei,e, yaimary, \i 
1 HAVB received the follofridfi lelWr fro 
llairis, whose georaetrical work was i 
recent number : — 

" In the first pUoe, t Have to thank yi 
for his CQininindatioii of Diy book, ■ Soi 
lions in Geometry,' in your lasl mont 
commendn lions which I feel sure will pro 
10 be fully justified. I have, however, Ic 
he conaideied the more important parts 
lerjsticG of the work to be beyond the 
The Scii^NCB Monthly, and consequen 
them liom his review. Moreover, I m 
pardon for pointing out (if you will alk 
so), in self-defence, that the opening rer 
critical notice will tend (quite contrary, 
In his intention and wish) to increase still 
inveteracy of the prejudiiie with which 1 1 
to centend. His speaking of me at the 
meni in a playful sense, as a heretic, and 
diately dwelling on certain critical retoai 
with regard to 'Euclid's Element:,' is 
tain, 1 think, to lead to an inference that 
lemning the authority of that Work, and 
some rule of judgment or judicial standari 
that of geometry as taught by Euclid, S 
far firom my position, as those who will 
book will see foi themselves. With res 
own propositions and demonstrutions, I 
tbe beginning to the end of the work, ap[ 
■he mere dogmatic opinion and prejudice 
poraty orthodoxy to the certainty of 
demonstration as established by the ays 
and exemplified in ' Euclid's Elements.' 

" Allow me, if you will kindly do so in I 
of general science, of which Mathematics 
not the least important department, to b 
before your readers one of the interest] 
poitant issues in such a practical and 
manner that if they, in the cause of tn 
and fair play, as well as in the highest 
science, choose to back me up, it witt not 
up my opponents to a sense of the necessi 
their duty by either disproving or adi 
sonndness of my demoustralions. Out 
seventy propositions contained in the wh< 
will for this purpose take one, namely, th 
position of Part Fourth — ' To find two m, 
tienals ietween tola given straight lines. ' 
proposition I challenge malbematicians, ■ 
and otherwise, all comers who possess tl 
mathematical knowledge, to join issue ai 
elusions ; and I call upon ihem to prove 
Geometry my solution of that problem and 
stration to be ansound, or to admit the 
They have, I am aware, agreed long sinC' 
problem is insolvable; but what is their a; 
me or other students of science ? 

"Are your readers to believe that th 
prejudice, arbitrary wilfulness, and arroi 
ranee of the cardinals at the early part of 
teenth century is surpassed by the same i 
their suctessora a). "ftw.\w.\Kt tj'H'.'J. S^s.-ri 

4 orftmilil. •SCifi.tiCS.-calM 
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« copy. Moreover, 1 make (he offer, if you are wil- 
ling to allow me a page or a page and a half in your 
nejil edition, lo send you a copy of the proposition 
referred lo, wilh the woodcnt of the dingram belong- 
ing to it, for the purpose of its insertion in your 
coTumnG, so that your readers will then have the 
simple case direclly balare Ihem without expense. 
The propOMtion is considerably under the average 
length of Euclid's; it is concise, and, allhough I 
believe its importance can scarcely be over-stated, it 
is neither abstruse nor difficult 10 understand. 

*' So then, if orthodox mathematicians ihroughout 
the length and breadth of the land are not afrtut, 
Ihat is lo say, if ihey aie not so nervous with re^rd 
lo the retilily of their precious and much-priced 
dc^;mai as to shrink from (he encounter, let us try 
conclusions ; and let some of them show (if they can], 
by the strict and well-known rules of geometry, that 
I am in the wrong. To call me or any one else > a 
notorious circle-sijuarer,' is (lo borrow the words of 
a well-known member of Parliament on a recent 
occasion) ' a strong mode of expression, but is not 
argument.' " 

I fear it would not serve any good purpose to give 
Mr. Harris Ihe space he asks. If he wants his pro- 
position discussed by those who are best able to dis- 
cuss it, he should submit a paper lo the Mathematical 

February, 1S85. 
Mr, John Harkis writes :— "To my letter pub- 
lished in the January number of The Science 
Monthly you append the su^estion, thai I should 
submit the matter for discussion to the Mathematical 
Society. The suggestion is a very natural one, and 
serves to exemplify how little, even by those bet 
informed as to most matters In which general sciente 
is deeply concerned, the medisval policy and intole- 
rant attitude of technical mathemalidans at the 
present time, with regard to certain questions, is 
appreciated or even known. I have been long since 
oMcially informed by the secretary of the Mathema- 
tical Society that on the three subjects, ' Duplication 
of the Cube,' ' Trisection of the Angle,' and ' Quad- 
rature of the Circle," no paper will be admitted, and 
no discussion whatever be allowed. More than this, 
the society not only ivill tut, but, as matteis now 
stand, it can net allow any, for it has taken the pains 
to debar itself from freedom of action in the matter 
by making it a fundamental rule of the society's con- 
stitution that no sort of discussion on any of these 
subjects shall be permitted. The position, virtually 
and in effect, la Ihis : the Mathematical Society says. 
We have shut the door conclusively on these ques- 
tions, and it shall not be re-opened ; if an^ one make 
the attempt to open it we will prevent mm, and he 
vrill incur the penalty of our severe displeasure. Very 
likely the existence of Such a state of things in high 
places at the latter part of the nineteenth century will 
seem lo most of your readers almost incredible ; 
:utar inqiu»»^evet, will prove the s 

■ 'e. These three subjecls. 
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